onan 1947 


= [nstruments 


“MAGAZINE of MEASUREMENT and CONTROL 




















TAG Recording Ther- TAG Temperature In- 


mometer Long pen dicating Controller: 
travel; 9, 10, 12 inch Single system, accu- 
charts. rate; rugged; direct- 


reading scale. 


. 


*enamenenonennee 


TAG Recorder Con- 
troller: Large, legible 
charts, mercury, va- 
por-tension or gas- 
filled actuation. 


TAG Non-Indi 
troller: Smal! 
interchange 
systems. 












TAG Self-Operated TAG Steam - Operated 
Controllers: Widely Controllers: Full throt- 
used in many different tling action; range 
types of applications. 40° F., between 90° F. 
and 375° F. 














TAG Faultless Non-In- 
dicating Controller: 
Outstanding _ air-oper- 
ated instrument of ex- 
pansion stem type. 





* In countless industry-wide applications... 
wherever the question of measurement, re- 
cording or control of temperature arises... 
there's a TAG instrument to solve your prob- 
lems. Sensitive yet durable, reliably accu- 
rate, TAG instruments are built to stay 
accurate! You strike the right note in plant 
economy, in uniform product quality when 
you specify “TAG”. 











TAG Dial-Indicating 
Thermometers: Spiral 
armored tubing; 
union connection 
bulb; for vapor-ten- 
sion ranges between 
—40°F. to 335° F. 


ALWAYS SPECIFY... 


Cc. oD. TAG /liabue Division 


TAG Twin-Case Prog 
Controller: Timing dey 


teamed with Recorde; 
Controller. Time sched 
ules quickly inte 


changed. 

















mometers: Str 


Another of 





every industria 
plication. 





TAG Industria! 1) 
and side angle type 


complete line | 
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lr Alexander Graham Bell could look 
at the microwave antenna in the ilius- 
tration, how quickly his mind would 
go back to his own experiments, 67 
eats ago! 

For in 1880 the inventor of the tele- 
phone had another new idea. Speech 
ould be carried by electric wires, as 
Bell had demonstrated to the world. 
ould it be carried also bya light beam? 


He got together apparatus—a _tele- 
phone transmitter, a parabolic reflec- 
or, a selenium cell connected to hand- 
phones—and “threw” a voice across 


<4 on a beam of light 














several hundred yards by waves of vis- 
ible light, electromagnetic waves of 
high frequency. 

Bell’s early experiment with the par- 
abolic antenna arid the use of light 
beams as carriers was for many years 
only a scientific novelty. His idea was 
far ahead of its time. 

Sixty years later communication by 
means of a beam of radiation was 
achieved in a new form—beamed 


microwave radio. It was developed by 
Bell ‘Telephone Laboratories for mili 
tary communication and found impor 
tant use in the European theater. In 
the Bell System it is giving service be- 
tween places on the mainland and 
nearby islands and soon such beams 
will be put to work in the radio relay 


In retrospect, Bell’s experiment illus- 


trates once again the inquiring spirit 
of the Bell System. 


BELL TELEPHONE LABORATORIES 


PLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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INSTRUMENTS 


ON THE 


DOVER, N. J.—Picatinny Arsenal 
was host to more than sixty editors of 
newspapers and technical journals from 
all parts of the country who came to 
the Arsenal to view the first public 
demonstration of the 20,000,000-volt 
betatron manufactured by the Allis 
Chalmers Corp., whose rays can pene- 
trate 20” of steel in 20 minutes to pro- 
duce photos to detect flaws of almost 
microscopic dimensions, 

During an Arsenal meeting, presided 
over by Prof. D. W. Kerst, University 
of Illinois physicist and inventor of the 
betatron, the editors heard a discussion 
of the various phases of the betatron’s 
development, including an earlier in- 
stallation at the Rock Island Arsenal 
and its application on some of the work 
in the Manhattan Project. 

Col. W. E. Larned, Commanding Offi- 
cer, opened the three-day forum. He 
explained how the betatron will enable 
the Arsenal to x-ray shells and rocket 
warheads up to several feet in thickness 
and weighing many tons on both a pro- 
duction-line and on an experimental 
basis. “By eliminating cavities in the 
explosive charge through radiographic 
inspection we can be sure that our large 
explosive shells will function exactly as 
planned, eliminating hazard to army 
personnel. The army became interested 
in the possibilities of using the betatron 
for x-ray work early in the war,” re- 
ported Colonel Larned, “even though it 
was strictly a laboratory instrument at 
that time. Experience with the betatron 
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Three-day Forum Unveils Industrial Betatron 


gained at Picatinny and at the Rock 
Island Arsenal should be of great help 
to science and industry in the immedi- 
ate future.” 

Col. C. R. Dutton, Chief, Technical 
Division, Dr. G. J. Mueller, Dr. B. A. 
Lloyd, and Miss Kathleen George, all 
from the Picatinny Physical Laborato- 
ries, acted as technical advisers during 
the first day’s demonstration period. 





as a dependable, fool-proof and wg, 
nomical tool for all industry and og. 
hibited keen interest in the characteris. 
tics of betatron radiation which enable 
its rays to penetrate the thickest ste, 
and which makes possible enlargemen}, 


on radiograph film directly. [For tech. 
nical description of the betatron, tun 
to page 162.—EpirTor.] 

Dr. Kerst’s own topic was the devel. 
opment of the betatron and its place jp 
science. Electrons are accelerated in the 
instrument to “186,000 miles per ge¢. 
ond, just a fraction of a percent below 
the speed of light. This is the greateg 
velocity ever produced,” he said, ang 
explained the differences between the 
betatron and the earlier particle-accel. 
erating instruments such as the cyclo. 
tron. He explained the betatron’s pos. 
sibilities as a laboratory source of cog. 
mic rays and for studying the nucleys 
and to create artificial radioactive sub. 
stances. 

J. T. Wilson, Allis-Chalmers physi. 
cist, spoke on the use of the betatron 
in industrial radiography, emphasizing 
the optimal characteristics of the 20. 
Mev. rays and the advantages of the 
pin-point source. 

D. T. Scag, consultant on betatron 
design associated with the University 
of Illinois and Allis-Chalmers, described 
the engineering details of the Picatinny 
Arsenal betatron installation, pointing 
out the safety features in particular. 

Prof. G. M. Almy of the University 
of Illinois spoke on “The Promise of the 
Betatron in Roentgen and Electron 
Therapy,” reporting experiments « 
animals and explaining the possibilities 
in biological research and in treating 
diseases. The recent diversion of the 
20-Mev. electron stream to the outside 
of the accelerating tube provides for 
the first time such a high-energy source: 
of free electrons. 





Movie Cameras Get Photos During 200-mile 
Trip Above Earth 


CHICAGO—“Not in operating con- 
dition, but reasonably intact.” Such was 
the U. S. Navy’s official description of 
two Bell & Howell 16-mm. magazine- 
load motion picture cameras which re- 
cently soared 102 miles above the earth 
in the tail of a V-2 rocket. Having 





OMeial U.s. Navy photegraph 


weathered the mile-a-second trip, the 
cameras also survived their 102-mile 
drop to the New Mexico desert, and 
brought down with them pictures made 
from a height of 40 miles. 

Eight Bell & Howell cameras mad 
the perilous ascent—and equally haz- 





Editors heard the betatron descrip ; 
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FOR TEMPERATURES 


This is the new Brown Electr-o-Vane Control Unit. To users 
if electric contact control Thermometers and Pressure Gauge Con- 
ollers, it offers a high degree of control performance never before 
ttained. 
A true triumph in control, this electronic unit is not merely 
n adaptation of a known principle but an achievement in design 
y which all the shortcomings of similar devices are eliminated. 
Added to the Brown Thermometer and Pressure Gauge line, the 
Electr-o-Vane Unit provides a control instrument of unequalled 
performance. No instrument of this type can equal its depend 
ability in service, its precision in operation or its safety features. 
Brown Electr-o-Vane Thermometers and P Pressure Gauge Con 
follers are available at no premium cost. With all the exclusive fea- 
fures of these instruments, why compromise with less than the best. 
| The NEW CATALOG fully describes the operating principle, 
features and models of the Brown Electr-o-Vane Controller. A 
fopy will be sent to you without obligation. Write today for 
Catalog 6001. 
| THE BROWN INSTRUMENT COMPANY, a division of 
inneapolis-Hone ywell Regulator Company, 4482 Wayne Avenue, 
philadelphia 44, Pa. Offices in principal U. S. cities and in Toronto, 
rey London, England; Stockholm, Sweden; Amsterdam, 
olland. ) , 


Fete 





PRESSURES 


The Brown Electr-o-V ane Control unit operates on the 
principle that when a metal vane is interposed between 


two oscillator coils, the state of oscillation can | 
made to change or stop in an electronic 
change or stopping of oscilla tion causes the elect 


circuit to operate a load relay 


Che oscillator coils are the heart of the « 
troller. Brown oscillator coils are molded ir 
bakelite and are thus motsture-proof—an 
exclusive Brown feature. A knife-edge control 
action is provided that does not drift. Control 
action 18 precise It never varies. It is unaf- 
fected by moisture conditions 


| pe 

owh 

\i/ Only the circuit used in the Brown / 
Control Unit causes an actual stop in oscil 
is why this is the only instrument of its a) a or 
real snap action—an important factor fo 
control 


tal 
Brown Electr-o-Vane Control is contained 


a neat, compact unit. It is self-contair ed 
easily removed as a unit and unaffected y 


dust or dirt. 


THERMOMETER | CONTROLLERS 
‘AND PRESSURE GAUGES 


February 1947—Instruments—Page 103 











ardous descent—with the huge missile. 
The two cameras amidships, set to run 
for consecutive two-minute intervals at 
16 frames per second, were not recov- 
ered. “he remaining three pairs, timed 
similarly for consecutive operation, 
were mounted in the tail assembly of 
the rocket, and were set to operate at 
16, 82, and 64 frames per second, re- 
spectively. Five of the latter six cam- 
eras were located subsequently where 
they had struck the earth with great 
force, and it was from these that the 
usable exposed film was removed. 
[M..iy Instruments readers no doubt 
saw the films in the newsreels.—Eb.] 

Each camera carried 50 feet of 16- 


mm, film, two of the eight being loaded 
with Kodachrome. Normal lenses were 
used in all cases, with diaphragm set- 
tings ranging from f/8 to f/16, and 
yellow 2X filters were employed for the 
black-and-white film. Produced in great 
quantity for the Army and Navy by 
Bell & Howell during the war, cameras 
of this type were mounted in the wings 
of our aircraft and brought back valu- 
able combat gunnery footage, affording 
positive records of enemy planes and 
surface craft destroyed. Many of the 
best sequences in the Navy film “Fight- 
ing Lady” were filmed with these gun 
cameras and could have been obtained 
by no other means. 





Remote Gages Televised in Central Control Room 
of Huge Power Plant 


FORT WAYNE, Ind.—The first suc- 
cessful use of television in industry has 
been disclosed by the Farnsworth Tele- 
vision & Radio Corp. of Fert Wayne, 
Ind., and the Diamond Power Specialty 
Corp., of Detroit, Mich., who collabo- 
rated in developing for commercial use 
a sight-transmitting system known as 
the Utiliscope, which has been in prac- 
tical operation the past nine months at 
Consolidated Edison’s giant Hell Gate 
Station power plant in New York City 
and will find obvious uses in atomic- 
power plants. Expected to play an im- 
portant part in increasing efficiency and 
safety in industry, the Utiliscope shows, 
on a screen similar to that of a home 
television receiver, a picture of some- 
thing currently taking place at a re- 
mote or inaccessible point. This tele- 
vised picture is of the “200-line” classi- 
fication. It is produced by 60 image 
fields a second, as compared with 48 
in sound motion pictures. Moving and 
changing simultaneously with the oper- 
ation it reproduces, the picture is con- 
tinuous and there is no measurable time 
lag between its transmission and re- 
ception. 

At Hell Gate Station, the Utiliscope 
is being used to show water levels in 
boiler drums remotely located from the 
main control room. A_ photoelectric 
camera focused on two water-level 
gages (see Fig. 1) continuously trans- 
mits the picture to the associated con- 
trol panel where the image is repro- 
duced on a screen (see Fig. 2). This 
permits observers in the control room 
to keep a constant check on the boiler 
325 feet away. Not only are the boiler 
and main control room separated by a 
distance greater than an average city 
block, but also by eight floors, a build- 
ing wall and various other obstructions. 

Gages on large boilers such as the 
one at Hell Gate must be under direct 
visual surveillance at all times because 
expensive damage can be caused if wa- 
ter in the boilers rises too high or drops 
too low. Lofty heights of the boiler 
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drums and line-of-sight obstructions 
such as galleries and piping often make 
direct surveillance of gages difficult for 


workers, but the Utiliscope h: solved 
this problem. \ 

Use of the Utiliscope in large poy, 
plants such as the Hell Gate Station j, 


one of numerous applications for which 
it is suitable in increasing industriy 
operating efficiency and safety. It is gy. 
pected to be valuable in the conduct ¢ 
dangerous research experiments visy. 
ally from a safe distance, and in th, 
observation of dangerous processes jp. 
volving radioactive substance in atom; 
power plants, 


Industrial technicians say the Utijj. 


scope also is ideal for use in obseryin; 
such operations as the coal feed to py). 
verizers or stokers; the presence of 
smoke in stacks; conditions within th 
steel industry’s big furnaces; the insjq, 


of oil wells; the condition of pipelines 
and their pressure pumps; temperatur 
indicators in large warehouses, espe. 
cially those involving refrigeration, ang 
readings on electric instruments an¢ 
meters at remote points. 

The Utiliscope installation, which 
weighs 121 lIbs., includes four units: 





Fig. 1. Photoelectric camera (right) picks up image of water-level 


gages (left) and trans 


mits image to control room (Fig. 2) 325 feet away. Transmission is by wire, not by radi 





Fig. 2. Operator in central control room observes image of water-level gages on television 
receiver screen (left) as he would see these gages if he were stationed at the boiler 325 ft. away. 
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Typical applications—BRIDGEPORT metat Bettows 


, Packless Construction (Top) —Illus 
trating packless valve construction, Same 
principle used to seal stem movement or 
adjustment in many types of apparatus. 

if you are planning a product involving pressure or 

emperature controls, check with Bridgeport engineers 

’ Shaft Seal (Center) —Used for refriy 


irst. They've helped many manufacturers, in all . eration compressors, etc., to prevent 






















leakage around revolving shaft. Spring 


industries, solve such problems—with Bridgeport metal 


pressure holds nose of seal against shoul 
" . . . de ) shaft. Another type used rotates 
bellows, bellows assemblies and devices. Bridgeport Si at cer er ances elem 


with shaft and seals against stationary plate 


Inetal bellows are designed and produced on order 





to meet your requirements exactly—are available in a 


&§ 15) 9 , Thermostatic Motor (Below) —Widel 
wide range of metals and sizes, from '%2" to 12” O. D. 


used in temperature regulators, et 


Thermostatic charge confined in bellows. 





Bridgeport engineers welcome an opportunity to work Used to operate a valve, switch, damper 
e - —— ii etc., in response to temperature changes 
‘ith you, on your particular needs. Write today—ask . Available with or without remote balb 


Without thermostatic charge and bulb 


or Catalog CE-100 that gives you complete information. 


serves as Pressure Motor. 





Bellows bhssemtlies... Bellows... Bellows Devices 


BRIDGEPORT THERMOSTAT 


COMPANY, Incorporated - Bridgeport 1, Conn. 
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A BRADLEY 


PHOTO ELECTRIC 
CELLS 


Unmounted Cells 


The shapes of Lux- 
tron photocells vary 
from circles to squares, 
with every in-between 
shape desired. Their 
sizes range from very 
small to the largest 
required. 

In addition to the un- 
mounted cells shown 
here, Bradley also of- 
fers cells in a variety 
of standard mountings, 
including plug-in and 
pigtail types. 

For direct conver- 
sion of light into elec- 
tric energy, specify 
Bradley’s photocells. 
They are rugged, 

lightweight and true- 


to-rating. 





te th : “a | 
+ 


. Mlustrated literature, 
. available on request, 
| 


Seem nme ete 





Bradley photocell, pu 


BRADLEY 


LABORATORIES, INC. 


82 Meadow St. New Haven!0, Conn 
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camera with deflection unit, two small 
power units and the monitor or viewer. 
It has fewer tubes than a good radio 
set. No radio transmission is used: a 


EAST PITTSBURGH, Penna. — To 
find out how oxygen combines with met- 
als, and how fast, Dr. Earl A. Gul- 
bransen of the Westinghouse Research 
Laboratories is weighing oxide films 
(“rust”) with a tiny weighing instru- 
| ment so sensitive that it measures its 
| loads in weight units of ten billionths 
| of an ounce. Each year rust, tarnish 

and corrosion cause an estimated 200 
| millions dollars’ damage to bridges, 
steel buildings and machine parts. 
Through this research, Dr. Gulbransen 
is seeking new ways to protect steel 
and other metals against the destruc- 
tive action of oxygen in the air. 

The special balance devised for this 
study is sealed in a glass tube to take 
measurements on metal pieces about 
half the size of a razor blade. Move- 
ments of the balance’s pointer, observed 
through a microscope, reveal the weight 
added to a tiny sample of steel by a 
single layer of oxygen atoms. One layer 
of atoms is about ten billionths of an 
inch thick. There are enough atoms in 
a thimbleful of gaseous oxygen at room 
temperature and atmospheric pressure 
to form more than 65,000 such layers 
on the steel sample. 








tL ” 
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Fig. 1. Rust and tarnish are measured in units of ten billionths of an ounce by Dr. Ear! A 
Gulbransen by means of the instrument on the table at the right. 


Corrosion-research Balance Weighs 
Single Layer of Atoms 








four-lead cable connects th: " 
and receiver stations. [Ep1tor’s Nop, _ 
See technical description in 
struments Dep’t, page 160.] 












The balance, about 6” long and ; 
square, is enclosed in one arm of a gla. 
tube the shape of a cross, tl 
tall and two feet wide, of whic! 
part is seen in Figs. 1 and 2. T! 
ing arm of the balance is a | 
quartz 6” long and 4.” in dia 
is supported in the middle like a 
by a fine piece of tungste: 
stretched across a quartz fra: 
See Fig. 2. Quartz is used beca 
its negligible temperature coef 
expansion. 

From one end of the moving beam thy 
steel sample is suspended on a two-fop} 
piece of tungsten wire inside the \ 
cal part of the glass tube. A counter. 
weight, with the same weight as t 
sample, is hung on the other end of | 
beam. 

The sample is polished and wash 
three times in alcohol before it is placed 
in the tube, but the brief contact wit 
air is enough to form several layers of 
oxide. The tube is sealed and the air is 
removed by two vacuum pumps. Fina 
cleaning is done with hydrogen. A sma 
amount of the gas is piped into the tub 
from a pressure tank. The hydroger 
combines with the oxygen on th: 
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® Purposely designed 


| oe for Simple Processes 
e NWS 


HIGH ACCURACY 
LOW MAINTENANCE 
Y LOW FIRST COST 











automatic control of simple 


Ow... 
processes can be economically justi- 


fied with the introduction of this new 
Foxboro M-41 Controller. It has been 
designed from start to finish for the control 
of simple processes that do not involve 
complex process lags. 

On simple processes, the majority of 
which call for on-off control, performance 
depends primarily on the precision of the 
on-off control action. The Foxboro Model 
41 Controller has been designed to give 
the most precise on-off action possible. 
For certain purposes, however, it may be 
conveniently adapted on-the-job to give 
and 


14% 


proportioning action between 
10% of scale. 








RECORDING 





The engineering design and quality of 
construction of the M-41 Controller are on 
a par with other famous Foxboro Instru- 
ments ...some of its parts are inter- 
changeable with them. All parts are engi 
neered with typical Foxboro care. 

Wherever you have simple processes 
that involve the control of temperature, 
pressure, liquid level or relative humidity, 
consider this new Foxboro Economy Con- 
troller. It offers, through automatic control 
the advantages of greater uniformity of 
product and higher plant efficiency with 
Write for Bulletin 388 for com- 
plete details. The Foxboro Company, 


46 Neponset Ave., Foxboro, Mass., U.S.A. 


lower cost. 








1 Standard Foxbor< 
Measuring Element 


4” Scale 


Sturdy, 


remove control unit 


simple easy-to 


Proportioning Mechanism 
that moves on single cen 
ter of motion as control 
setting knob is changed 


Control 
as M-40 


Relay .. 


same 


Exclusive Foxboro Ball 


Linkage 


Exclusive Foxboro Dual 


Pressure Gauge 


Rotax (electric) Controllers 
in matching cases also 
available. 
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NEW! 
CAMBRIDGE 


INDUSTRIAL MODEL 
DIRECT-READING 


pH METER 


@ Direct-reading 
@ Operated from any AC outlet. 


@ Completely portable. Electrodes are 
integral parts of the instrument. 


@ Accurate to 0.1 pH. 


@ Shielded glass electrodes permit use 
of electrodes away from the instru- 
ment if desired. 


@ May be used on a bench or oper- 
ated from a wall mounting. 





@ Self contained in one metal case in- 
cluding electrodes, KCI and buffer 
solutions. 

@ Extreme stability makes standard- 
ization necessary only occasionally. 


@ Completely automatic temperature 
compensation. 


Research and Laboratory Models 
Also Available 


Send for Bulletin 910 I 


Cambridge Also Makes 


Moisture Indicators and Recorders—Physical | 
Testing Instruments—Surface Pyrometers— 
Laboratory Instruments for A. C. & D. C.— 
Galvanometers — Engineering 
Gas Analysis Equipment — Psysiological In- 
struments and many other Mechanical and 


Instruments — 


Electrical Instruments. 


CAMBRIDGE 


INSTRUMENT COMPANY, INC. 


3742 Grand Central Terminal, New York 17, N. Y. 


Pioneer Manufacturers of 


PRECISION INSTRUMENTS 
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Fig. 2. With a microscope, Dr. Gulbran- 
sen reads the weight of oxygen atoms that 
tarnish steel and other metals. The white 
glass weighing instrument inside the tube, 
left, measures in weight units of ten bil- 
lionths of an ounce a single layer of atoms 


face of the sample to form free water 
vapor, which is then pumped out of the 
tube. 

To start the experiment, a small 
amount of oxygen is admitted to the 
tube from another tank. The sample 


on a piece of steel half the size of a razor 
blade. The see-saw weighing beam is sus- 
pended on an invisible strand of tungsten 
wire. Below the table, inside the vertical 
part of the tube, the metal sample is hung 
by fine wire from the right end of the beam. 


gets heavier as the oxygen combine 
with the surface layers of the steel, 
swiftly at first and then slowly. Move. 
ment of the balance beam is watched 
through the microscope, and the changes 


in weight are recorded. 


Phototube Relay for Time Lag Measurement 


SALEM, Mass.—The basic circuit 
diagram of a phototube relay designed 
to measure time intervals with syn- 
chronous stop clocks and using the wide 
spectral range characteristics of type 
917 phototube has been disclosed by 
Trevor Temple, Engineer, Sylvania 
Electric Products Inc. It is shown in 
Fig. 1. This relay will provide satis- 
factory measurement of fluorescent- 
lamp starting lag for all commercial 
fluorescent lamp sizes as well as for 
standard germicidal lamps. 

Input voltage is adjusted to suit re- 
quirements of lamp under test before 
the double-pole switch is closed. Closing 


+/70v. 





-/70v. 


Voltages are indicated 
with respect to grouna 





the switch energizes the clock clutch 
coil and the lamp ballast. When the test 
lamp is not lighted, no current will flow 
from the 917 phototube through the grid 
resistor of the 6SC7 cathode follower, 
Consequently, the cathode follower 
draws a maximum of plate current, and 
the 6A3 triode is thus made positive 
Low plate-to-cathode resistance of t! 


6A3 permits operation of the c! 
clutch. 


When the test lamp is lighted, curre! 
through the 917 phototube causes the 
grid of the 6SC7 to become negative, 
thus reducing plate current. Since t! 
100,000-ohm cathode resistor connected 


Lamp ballast 





Black lead 


White lead 














Lamp halla sf 
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Piy 
Self- Luminous 
— Radioactive markings and pointers shine 


brightly in darkness, are clearly readable 


without use of any outside light source. 





\ 


ae 


Fluorescent - rrvorescen 


markings and pointers shine brightly under 
ultraviolet radiation. Brightness is control- 


lable. 





phorescent markings and pointers have a use- 





ful afterglow following activation by ultra- 


violet or visible light. 





Which type of dial best meets your need? 


Whether your primary interest is accuracy, handsome 
appearance, low cost, or clear readability in daylight, 
artificial light, or darkness — or a combination of any 
or all of these characteristics — the United States 
Radium Corporation is prepared to meet your dial re- 
quirements exactly. 

The many thousands of U. S. Radium dials in serv- 
ice in aircraft, industrial, and scientific instruments 
testify the quality and satisfaction you can expect when 

| you specify “U. S. Radium dials and pointers”. 

Tell us what kind of dial you’re interested in, and 
we'll send you a sample from our current production. 
Write Dept. G2, United States Radium Corp., 535 

| Pearl Street, New York 7, N. Y. 





Ylouluminesceut — tre 


U. S. Radium Corporation has complete facili- 
ties and skilled personnel for the production 


of high-precision dials. 


OTHER PRODUCTS OF U. S. RADIUM 


RADIOACTIVE FOILS (alpho-ray ionization sources) 
1ONOTRON STATIC ELIMINATORS @ RADIUM 
LOCATORS: pendants, lenses, buttons, screws, markers 
LUMINOUS RETICLES and other specialties 
@ POWDERS: cathode-ray tube and television tube 
SILHOUETTE ILLUMINATION of clocks, watches and 


instruments 


UNITED STATES 


RADIUM CORPORATION 


February 1947—Instruments—Page 


109 





* Just turn those tight-tolerance re- 
sistor requirements of yours over to 
CLAROSTAT, just as other instru- 
ment-makers have been doing for 
years past. 


Remember, CLAROSTAT specialists 
offer over two decades of winding 
experience, outstanding skill, and 
exclusive winding facilities. They 
wind all wire sizes even down to 
.0009" dia. Windings as fine as 600 to 
700 turns per inch, on bakelite, cera- 
mic or other material, flat or round. 
Also string windings in fibre glass 
and cord. 


* Submit your 
problem 


Solving your resistance and control problems is 
our business. Call on us for engineering col- 
laboration, specifications, quotations. 


CLAROSTAT MFG. CO., Inc. - 285-7 N. Gm St., Brooklyn, N.Y. 
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to minus 170 volts with respect to 
ground will then have less voltage drop, 
the 6SC7 cathode will also become neg- 
ative with respect to the ground. The 
grid of the 6A3 connected to this cath- 
ode will be cut off and the clock clutch 
will drop out. 

Operating current of the clock clutch 
coil, ranging from 40 to 50 milliam- 
peres, is easily handled by the 6A8 tube. 


| Cathode follower application of the 


6SC7 permits the use of high series re- 
sistance in the phototube circuit for 
high sensitivity and convenient cable 
length between the phototube and the 
6A3. 


The phototube selected should be c=. 
sitive to radiation characteristic 
lamp being tested. The cathode f, llower 
may be any high-mu low-plate-currey 
triode. The output tube should be cap, 
able of supplying relatively large pla, 
current at nominal plate voltages, A 
large input resistor to the cathode fy, 
lower may be used, particularly jg 
available radiation is small. The val 
of the cathode resistor is not critical, 
but it should not exceed 0.5 megohm 
Adjustment of clock clutches may fy 
required because, as they are supplied, 
there is a wide range in the values of 
pull-in current. 


Rapidly-tunable High-precision Narrow-band 
Color Filter 


CAMBRIDGE, Mass. — An electri- 
cally charged camera filter that lets 
through any single desired wave-length 
of light and excludes the thousands of 
other narrow wave-lengths which to- 
gether produce the sun’s white light, 
was described here by its inventor, Dr. 
Bruce Billings, Polaroid Corp. research 
physicist. The new filter promises to 
give scientists an opportunity to chart 
solar prominences in greater detail, 
thus improving long-range weather 


forecasting and radio reception which 


are seriously affected by the radiation; 
and static-producting particles coming 
from these solar streamers. 
High-precision polarizing filters with 
fixed passbands have been built in the 
past for photographing solar promip. 
ences. The important new feature of 
the Billings filter is its ability t 
change transmission from any one 
wave-length at the turn of a dial, with 
out loss of precision or optical quality, 
Transmission changes can be made in 
less than one hundred-thousandth of 4 
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| DETROIT CITIZENS 
REMEMBGER THE CITYS STREET 

LIGHTING TOWERS ERECTED 

IN 1885 WHICH WERE 150 
FEET HIGH ANO MOUNTED WITH 
SIX ARC LIGHTS—NOW EQ@uIPPED 
IWITH MODERN TRAFFIC SAFETY 
STREETS 





NATION eeeeerer 





An exectucac WEATHER METER. 
FORETELLS THE ABILITY OF PAINTS, 
ENAMELS, ASPHALTS, ROOFINGS AND 
OTHER OUTDOOR PRODUCTS TO 

WITHSTAND THE ELEMENTS «++ ++: 


TAKE A DEEP 
BREATH. 
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BURGESS 


simplifies your 
problem of 


NEW DRY 
BATTERY | 
DESIGN 


— Buac, Ss 








Atom-smashing Instrument 
Gets a “Chest X-ray” 


EAST PITTSBURGH—Nonchalant as veteran 
mountain climbers, research men prepare to x-ray 
the 65-foot-tall electrostatic generator at the 
Westinghouse Research Laboratories. The giant 
instrument is being readied for fundamental re- 
search in nuclear physics by Westinghouse scien- 





FOR SPECIAL APPLICATIONS 

..+ Burgess makes it easy to de- 
velop just the battery you need for 
new instruments or electronic 
equipment. 

USE THIS HANDY CHECK SHEET 
++. you can easily fill in the com- 
plete details required for your spe- 


tists. Here Dr. Fitz-Hugh Marshall, assisted by 
technician Floyd Craig, sets up the “camera” for 
one of the x-ray shots which reveal the soundness 
of the welded seams in the huge outer tank. Cables 
in the background carry 140,000 volts to operate 
the x-ray tube. A 30-second exposure provides a 
picture that would show any flaw in the tank’s 
welded seams. 





cial battery... enables Burgess 
engineers quickly to provide you 
with correct and complete data on 
just the battery you need. 








it is divided among thousands of wave 
lengths. When the Billings filter js 
aimed at the sun through a coronagrap! 
(which produces an artificial eclipse) 
and tuned to let through the light fron 
the solar streamers, it blocks substan. rh 
tially all the scattered light from the a | 
sun’s disk. The streamers then photo & : 
graph against a dark background. ’ am 


second, This tuning is made possible by 
the use of crystal plates which change 
their optical characteristics under the 
influence of electrical charges. 

The flaming solar streamers can be 
photographed only because their light 
is concentrated in a few wave-lengths. 
Although the light from the dense body 
of the sun is many times more brilliant, 


Send for this free check sheet to 
put at your disposal the complete 
Burgess engineering facility. 





| Electrode Function (pH Response) of 
| Potash-Silica Glasses 


WASHINGTON, D. C.—A study of appear to determine largely the suit 
the electrode fanction (pH response) ability of a glass for measuring the 
of a limited series of potash-silica hydrogen-ion activity of aqueous solu- 
glasses indicates voltage departures tions, in accord with the simplified 
from the theoretical, at pH values Nernst equation, E=—0.0001987 pH. 
greater than 4.0, of such magnitude as This equation yields a theoretical value 
to render them unsuitable for glass of 59 millivolts per pH at 25°C. — 
electrodes, according to a report in the Five potash-silica (K20-Si0:) 
October Journal of Research of the Na- glasses were used in this investigation 
tional Bureau of Standards (RP1743). by Donald Hubbard, which included 
Furthermore, results of the investiga- determinations of hygroscopicity, pH 
tion support the theory that glasses of response, and chemical durability. These & 
high hygroscopicity (water sorption) glasses had been carefully prepared in t 
will have sensitive pH responses, and the Bureau’s Glass Section for studying 
that changes in the durability of a their physical properties, Their com 
glass will be accompanied by voltage position varied from 71.83 to 83.0 
departures for an electrode prepared percent of SiOe. 





HUNDREDS of special batteries 
have been developed by Burgess 
engineers for new applications... 
the battery you need may be 
among them. Consult Burgess 
today! 

SEND THIS COUPON! 
BURGESS BATTERY CO. 
Freeport, Illinois Dept. 1-6 


Send me the free check sheet to aid in 
new battery development. 














5 OD ee from such a glass. The glass electrodes were blown . 
pone ee These two properties, namely, hygro- thin-walled tubes on the end of tubing 
om , santos scopicity and chemical durability in so- made from the experimental glasses, 
—_ mesranepnegienapen> cam: lutions of a wide range of pH values, and the inner electrical connection waé 
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This is the test to which the 
high-shock form of concentric- 
scale instruments is subjected. 
A 2000 ft-lb impact does no 
mechanical damage —and the 
instruments continue fo operate, 
although the original 1 per- 
cent calibration is not retained. 













CONCENTRIC-SCALE INSTRUMENTS 


















“ — longer-time accuracy e lower maintenance cost 
to- 7 3 =©VARMET 
Having successfully developed instruments that could take the tre- 
POWER-FACTOR mendous impacts associated with warships in combat, General Electric 
METERS has used this engineering knowledge to build greater sturdiness, increased 
reliability, and better long-time accuracy into every concentric-scale 
SYNCHROSCOPES switchboard instrument. 
at This line, which combines a 7-inch scale in a 4}-inch case, is now 
ee = FREQUENCY available in either the high-shock form for exceptionally severe applica- 
t He eS METERS tions, or the standard form for use under normal conditions with lower 
“ ees | maintenance cost. 
re ALSO 
ed ae Unusual readability, accuracy to within 1 per cent, extreme compact- 
i = Temperature ness, and greater sturdiness are all combined with other high-quality 
ue Meters features to provide a general-purpose instrument of advanced design. 
,) . Take advantage of this progress and experience in combating shock 
. Tachometers by specifying G-E concentric-scale switchboard instruments for all future 
de installations. More detailed information can be found in Bulletin GEA- 
H 3432. Ask your nearest G-E sales office for a copy. Apparatus Depft., 
ce General Electric Company, Schenectady 5, N. Y. 


ce HEADQUARTERS FOR MEASUREMENTS 


GENERAL @ ELECTRIC 
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MILLION MILES 
OF STRAIGHTENED VOLTAGES 


Wilhovd Mong a Muscle 


Sorensen Voltage Regulators guarantee many miles of speed 
with safety by constantly and automatically stabilizing volt- 
ages that operate vital communications equipment on surface 
and air transportation lines. 








Wire and radio contact systems depend upon quick, accurate 
response to even the smallest variation to attain peak per- 
formance. No moving parts in a voltage regulator means 
no time consuming adjustments, no wear and a minimum 





of maintenance. 





These are just a few reasons why Sorensen Voltage Regu- 
lators are chosen as the perfect power guardian for the 
millions of miles of communications so essential to safe 
transportation. 










investigate the many advantages of Sorensen regu- 
lators applied to your unit. Write today for your copy 
of the new, complete Sorensen catalog M-!. It is filled 
with schematic drawings, performance curves, pho- 
fos and contains in detail, “Principles of Operation.” 





SORENSEN & COMPANY, INC. 


STAMFORD, CONMECTICUT 


A LINE OF STANDARD REGULATORS FOR LOAD RANGES UP TO 30 KVA. 
SPECIAL UNITS DESIGNED TO FIT YOUR UNUSUAL APPLICATIONS. 
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obtained by filling the bulb wi: 
cury. Chemical durability 
ments were made by the interf. 
method, on a single specimen 
that was reground and repolished 
each test. In order to have resu!t 
parable with work previously re; 
in other publications, the Bri 
Robinson universal buffer so! 
were used. 

All the glasses investigated 
a very high hygroscopicity, with an x 
companying sensitive pH respo; 
However, between pH 2 and 4, glagco, 
of 71.8 and 73.6 percent SiOe gave pz 
response values higher than 
millivolts per pH predicted from t, 
Nernst equation. Electrodes prepare 
from all of the specimens demonstrate 
large voltage departures from 
straight line relation with increasin, 
alkalinity of the buffer solutions 

For a glass of 75.76 percent Si 
content, the voltage departures w, 
compared with the sodium-ion conce) 
tration, (Na*), of the buffer solutio 
as well as with the chemical durabilit, 
of the glass. The voltage departures 
correlated with the magnitude of th 
attack more convincingly than wit 
pNa. 

Although their hygroscopicity is hig 
giving them a very sensitive pH- 
sponse, the durability characteristic 
these potash-silica glasses are so poo 
that voltage departures appear at pH 
values greater than 4,0, even f 
best glass examined. 





International Committe: 
on Weights and Measures 


WASHINGTON, D. C. — The Na 
tional Bureau of Standards reports 
that the International Committee or 
Weights and Measures met in Sévres 
and Paris October 22 to 29, 1946, for 
its first official session since 1937. Out 
of 15 members, eleven took part in th 
session. These were Louis de Broglie of 
France; G. Cassinis, Italy; M. Chate- 
lain, U.S.S.R.; E. C. Crittenden, As 
sociate Director of the National Bur 
eau of Standards, U.S.A.; M. Dehalu, 
Belgium; W. J. deHaas, Netherlands 
E, S. Johansen, Denmark; W. Kosters, 
Germany; Z. Rauszer, Poland; M. Ros, 
Switzerland; J. E. Sears, Great Br- 
tain; and in addition Albert Pérard, 
Director of the International Bureau of 
Weights and Measures. Members from 
Roumania, Sweden and Yugoslavia, 
who had expected to attend, were un 
able to get to Paris. From the Japanese 
member, Professor H. Nagaoka, 10 
news has been received since 1939. Mr 
Sears was elected President of th 
Committee until next session in 194%, 
and Mr, Dehalu permanent Secretary 

Technical problems considered by t' 
Committee included: 

the practicability of adopting th 
wave-length of some spectral line 4% 
the primary standard of length; 

the definition of units of heat; and 
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can occur in your processes too. 


The surest way to avoid trouble is never to let things get out of hand. 
This is the basis of the "Continuous Balance" concept in measurement and 


control of industrial processes. Instantaneous detection and correction of 
the slightest change prevents any appreciable change from occurring. Sec- 
sondary reactions never have a chance. Process upsets never occur. 


The important fact is that “Continuous Balance’ measurement and 


control is simultaneous with temperature changes. This is why intermittent 
ior "nudging" controllers cannot handle today's process control requirements. 


In the Brown ElectroniK Potentiometer which is the only instrument operat- 


ing on the "Continuous Balance" principle, there are no intervals. There are 
mo pauses. Just smooth instantaneous regulation of process conditions. 


The Brown ElectroniK Potentiometer with the well-known Ajir-o-Line con- 


trol unit provides everything that is desired in process control. 


THE BROWN INSTRUMENT COMPANY, a division of Minneapolis- 


oneywell Regulator Company, 4482 Wayne Avenue, Philadelphia 44, Pa. 


Uitices in all principal cities. 


ORONTO, CANADA LONDON, ENGLAND 
STOCKHOLM, SWEDEN AMSTERDAM, HOLLAND 


BROWN 


¥ 
~ 
50%. 
- 





ElectroniK Potentiometer 
With Air-o-Line Control. 


This instrument is described in detail 
in Catalog 15-4. A copy will gladly be 
sent to you without obligation. Write 
today. 


POTENTIOMETERS 


February 1947—Instruments—Page 






























i eters -~ the the Inter 
FROM THE SMALLEST 


revision of 
Temperature Scale. 


Definite decisions were mad 
ceed with the adjustments of 
| | of electricity and of light w) 
| | been planned for 1940, and to i: 
| | the new units into practice as « 
| | ary 1, 1948. 
| The electrical units desig 
“international” are to be rep] 
“absolute” units derived direct 
the basic mechanical units and 
ent with them within the en f 
measurement. The “internationa) 4 
units used in various countri 
slightly different and, as a basi 
comparisons, mean internationa 
were set up at the International Bur 
before the war by taking the m 
the units maintained by the natio; 
| laboratories of France, Germany, (yea; 

Britain, Japan, U.S.S.R., and the Unit 
| ed States. The relations accepted }y 
International Committee for transf, 
ring from one system of units 
other are as follows: 
1 mean int’] ohm = 1.00049 abs. F 
1 mean int’] volt = 1.00034 abs. volts 

The units of light to be introduced 
are the “new candle” and “new lumen’ 
the magnitudes of which are fixed }y 
taking the brightness of a black-body 
radiator at the temperature of solidif.. 
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RESISTORS 











Sholicross Akra-Ohm Re- 
sistor types are designed 
te meet Joint Army-Navy 
Specification JAN-R-93. 


DELIVERIES ON 


SHORT NOTICE 
(Special or Standard) 


@ Moisture-proof, fungus-proof, or hermeti- 
cally-sealed types. 


@ Standard or special mountings. 


@ Any type of insulation or wire alloy. Tem- 
perature co-efficient control. 











Accurate Heavy-Duty Power 
Resistors 
Bulletin — D-2 
Kelvin-Wheatstone Bridges 
Wheeotstone Bridges 
Fault Location Bridges 
Percent Limit Bridges 
DOC Instrument Power Supply 
Bulletin — 810 
Stondards — Resistance and 
Decode Boxes 





etc. 
Ayrton Universal Shunts 
Radio Arm Boxes 
Voltage Dividers 
Unmounted Resistance 
Decades 
Portable Galvanometers 
Megohm Bridges 
Logarithmic Decade Boxes 
Telephone Transmission 
Test Equipment 


Bulletin — LRT 
Low Resistance Test Sets 
Decibel Meters 
Attenuation Pads 
Attenuators — Fixed and 
Variable 
Potentiometers — step and 
slide-wire 
FM and Television Sound 
Components 
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cation of platinum as 60 candles per I Simplicit 
The user of Shallcross Akra-Ohm Precision Re- square centimeter. For light differing Uy + constr 
i in color from that given by this pri- & 
sistors has an assortment of 54 standard types mary standard, the values are deter & relia 
. mined by use of standard spectral lum esc. 
from which to choose. You can get the exact inosity factors previously adopted by I position, 
needed resistance value, size and mounting the Committee. Loht 
F Light we 
style — from standard stock items. Also, Automatic Inspector for Overall 
Shallcross facilities for precision resistor pro- . : 
. “1 Tungsten Filaments [Rrver® 
THIS HANDY duction are such that special adaptations can | BAYSIDE, N. Y.—A new test Comped 
RT be made on short notice at moderate cost. | strument for the accurate detection 
ENGINEERING CHA | longitudinal fissures in fine tungste: low pov 
Complete electrical and me- All types have special humidity protection. wires has been announced by Walter E 
chanical specifications on 54 Ded : Kingston, Manager of the Metallurg Interchat 
Shallcross Akra-Ohm Re- It pays to buy precision products from pre- cal Laboratories of Sylvania Electric 
sistors in convenient woll pi ve | Products Inc. The new instrument per- Parallel 
and file chert form. cision specialists! mits all tungsten wire for lamp and 
| radio tube production to be subjected t lowe-cal 
SHALLCROSS MANUFACTURING COMPANY | a rapid physical test which will ac- 
Dept. IS-27, Collingdaie, Pa. curately reveal faults in crystal struc- Ne dheties 
ture, an important cause of prematu 
failure of filaments used in fluorescent & No lubri 
and incandescent lamps and electron & O eae 
tubes. Shown in the photograph is | ¢ 
| Radio ai 
eM S cciiatl § 
long life 
Write for Bulletins on any of these products: 
Bulletin — R-1 Bulletin — C-1 and C-2 Bulletin — F Power-f. 
Precision Wire-wound Rotary Selector Switches Kilovoltmeters and K.V. 
Resistors Bulletin —G includes: Multipliers Variety 
Wire-wound Surge Resistors Bridges, Resistors, Decades, “i Corona-Protected 
‘esistors 





Simplicity of design and 
of construction 


‘Freedom from temperature, 
' position, and voltage errors 


light weight 


Operation from 24-volt 


; power supply 
| Compactness 


| Low power consumption 


Interchangeable elements 
Parallel operation 
low maintenance costs 


No hairsprings used 


"No lubrication required 


Radio and magnetic shielding 


| Long life 


Power-failure indication 


Variety of designs 





POSITION-INDICATING 
EQUIPMENT 


FOR ACCURATE AND RELIABLE 
INDICATION FROM REMOTE STATIONS 


Initially designed for installation in military aircraft, d-c selsyn 
instruments are proving to be extremely adaptable to a wide variety 
of industrial uses. Your design men may find that this equipment is 
the solution to their problems of remote-station indication. 

So that we may be of further service to design engineers, we have 
just completed an application manual to assist in the selection and 
use of position-indicating equipment. The three-wire, three-coil 
system is presented in this manual to the exclusion of the numerous 
other d-c selsyn systems that have been devised and are available for 
special purposes. It is the most versatile system and, therefore, the 
most widely used for general position-indicating applications. 

Let our engineers help you with any unusual applications that 
require special consideration; and for your own free copy of our d-c 
selsyn position-indicating equipment manual, GET-1304, call your 
nearest G-E sales office or write to Apparatus Dept., Section C607-12, 
General Electric Company, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 
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A Meu Neane tac Facsimlle 


TIMES FACSIMILE CORPORATION 


Times Telephoto Equipment Inc. announces a 


change of name to Times Facsimile Corp. 


Everything's the same but the name. Times 
Facsimile Corporation is a wholly-owned sub- 
sidiary of The New York Times Company. 
Management and personnel remain un- 
changed. The same skilled staff of technicians 
is working under the same high standards of 
craftsmanship that have made this organiza- 
tion a leading manufacturer of facsimile 


equipment for more than a decade. 


TIMES FACSIMILE CORPORATION 


A SUBSIDIARY OF 


THE NEW YORK TIMES COMPANY 


229 West 43rd Street New York 18, N.Y. 
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| turns his plane into a dive and go 





| are experienced for relatively long peri. 


| tion of 5000 G existing for a fraction 


| compact crystal accelerometer, which 


| 6000 G, and higher forces with less ag. 
| curacy. This instrument makes use of 


| a change in force on the crystal sur. 


| surfaces. The amount of charge is dj. 
| rectly proportional to the acceleration, 


| detector system; and an oscillograph is 
| used to produce the acceleration record, 


| wire. Mr. White was primarily 






W. White, a member of the lat ratory 
staff, who is engaged in the study o 
the fundamental properties of tungste, 
respons, 
ible in the establishment of the operat. 
ing principles and the development of 
the new fissure tester shown at right 



















Shock Testing by Means of 


Crystal Accelerometer 
PITTSBURGH, Penna.—A test pilg 













reaches an acceleration of five times th 
pull of gravity (5G). A turbine whe 
vibrating badly may experience gy, 
celerations of 15 G. Such accelerations 















ods of time. Next consider an acceler. 










of a second as caused, say, by guy. 
fire. The measurement of this ultra. 
high, split-second movement is one of 
the problems encountered by the shock. 
testing engineers at Westinghouse, 
Helping them with the problem ig, 















accurately measures shock forces up tp 


the piezoelectric phenomenon whereby 


faces causes a charge to appear on the 


The device weighs but half of a pound, 
It is connected to a sensitive voltage 


Accelerations up to 8000 G can be mea- 
sured at frequencies up to 10,000 cps. 





Vacuum-tube Acceleration 
Pick-up 


WASHINGTON, D. C.—A new elec 
tron tube, appearing much as an or 
dinary radio tube but capable of Mir cou 
measuring aceurately the rapidly. 


But ex 

changing accelerations to which var: “a 
ous parts of an airplane are subjected | 
in flight, has been developed at the nodern . 
National Bureau of Standards under fMynchron 
the direction of Dr. Walter Ramberg This 
The new tube, known as the vacuum- aie 
tube acceleration pick-up, is also prov i 

ing useful in such applications as th _ of 
measuring of acceleration in portion Mpith the 
of the body of “dummy” pilots and liv ontrol e 
ing subjects when subjected to critical hey hav 
acceleration during crash landings ” ' 
seat-ejections from JP airplanes. Tele 

The vacuum-tube acceleration pick- evices. 

up takes advantage of the effect 0! to the 
acceleration on the relative position 0 most ix 
the electrodes in the tube. This is 2 requenc 
contrast to the design of conventions He * | 
tubes where this effect is suppresseé we 
as much as possible because it leads Mary oilin 
to electrical noise or microphonics. Tht Mihave bee 
tube contains a fixed indirectly-heate’ Band mor 
cathode with two plates, one on either plicati 
side. These plates are elastically em? 1 


mounted to deflect in response to 4 ' 
celeration normal to the plane of the MPept. B, 





OF COURSE, it can’t be stopped by a human skull —no matter how thick. 
But exposure must be held within strict limits . . . for X-ray treatment 

well as photography. That can be done easily and accurately with a 
modern X-ray machine when it has a timer operated by a Telechron 
bynchronous electric motor. 

This is typical of hundreds of applications for these dependable, 
versatile motors. For over 25 years Telechron has been the largest pro- 
lucer of synchronous electric motors. Telechron engineers —co-operating 

ith the manufacturers of automatic timing, switching, recording, and 
ontrol equipment — are working out new applications every day. Perhaps 
hey have the answer to the timing puzzle confronting you. 

Telechron motors can be adapted to a wide range of electric 
evices, They can be applied as easily to complicated control mechanisms 

to the simplest switches. They’re self-starting and reach rated speed 
most instantly. Operating in perfect synchronism with all commercial 
requencies, they cannot run faster or slower. Torque ratings are con- 
ervative. This — with precision building and Telechron’s exclusive capil- 
ary oiling system — assures long, trouble-free service. Telechron motors 
have been used successfully in clocks and timing devices for 25 years — 
nd more. They’re Underwriters Laboratories approved. Telechron’s 
pplication engineers will be glad to discuss your needs. Why not call on 
em? There’s no obligation. Just address Motor Advisory Service, 
Dept. B, Telechron Inc., Ashland, Massachusetts. 




















see our 


CATALOG 
iin 


SWEET'S FILE 
tor PRODUCT DESIGNERS 


Telechron Motors Are Now 
Being Used for: 


Stoker, Oil Burner and Temperature Controls 
industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 

Household Appliance Timers 

Musical Devices 


v PAT OFF 


SYNCHRONOUS MOTORS 


The First and Favorite Synchronous Electric Motor 


February 1947—Instruments—Page 119 




















ooo FHE SIMPLEST OF ALL 
PRESSURE GAGE SNUBBERS 


for use where pulsations of gage pointer 
make accurate reading difficult or impossi- 
ble. Damping action assured by porous 
cartridge of compressed, powdered bronze, 
threaded into gage socket or into snubber 
body. No adjustments ever needed. Specific 
porosity of cartridge makes it effective for 
required service — air, gas, water, steam 
or oil. Available for all pressures up to 
10,000 pounds. May be supplied with 
Helicoid Gages or bought separately for use 
with other gages. 

















ee 


HELICOID— 


A DIFFERENT KIND OF PRESSURE GAGE 





The unique design of the Helicoid movement — 
with cam and helical roller instead of 

gears — obsoletes conventional type pressure 
gages. A Helicoid Gage will maintain its 
guaranteed accuracy longer — a fact proved 
in thousands of installations. For complete 
information, write for our Catalog DH-818. 


HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 
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plates. The deflection of the 


causes a change in plate current pe 
portional to the acceleration an, such 
changes in current are recorded on « 
standard oscillograph. ° 
The elastic mounting of the plate 
was designed to give a fundamenta| 
frequency of about 800 eps. in order to 
make the tube capable of recording ae. 
celerations with frequencies yy to 200 i 
eps. Tests conducted at the Bureay 9 


Standards on the latest type tubes (. 
which 95 have been built) have prove: 


them to have the desired natura fre[ 


quency with an output proportio; 
acceleration normal to the plates, 7), 
output for an acceleration of the ord 
of 10 times gravity was sufficient + 
record directly on a standard ogc’), 
graph without requiring an auxilian 
amplifier. 





The use of the vacuum tube is re 


ommended in those applications 
which its advantages of high output 
high natural frequency, high capacit) 
and linearity outweigh its disadva: 
tages of zero drift, warming-up time, 
high power consumption (about 7 watts 
for tube and Wheatstone bridge) and 
the need for filtering to remove natura 
frequency response. 

The high output and high frequency 
of the vacuum tube make it possible t 
record rapidly-varying accelerations 
without an amplifier. This is a desirable 
feature in flight tests of small airplanes 
where space and weight are at 4 
premium. It also simplifies tests in the 
laboratory when amplifying channels 
are not readily available. 

The high capacity of the pick-up ‘is 
advantageous in recording accelerations 
over a wide range and in preventing 
damage from sudden high accelerations 
The linearity of the pick-up permits 
the filtering out of high-frequency © 
sponse, regardless of amplitude, an 
produces a record proportional to a 
celeration. 

The development of the vacuum tub 
acceleration pick-up was begun in 194! 
for the Navy’s Bureau of Aeronautics 
and was carried on with the coopera 
tion of Sylvania Electric Products, In 
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M. F. BEHAR, Editor 


i Keep Air Travel Safe by Backing Instrumentation! 


N spite of newspaper headlines and radio news flashes 
sensationally reporting airplane crashes in various parts 
of the world, it remains a fact that traveling on CAA-cer- 
tified planes on regularly-scheduled flights of commercial 
airlines in the U.S. is safe travel. The National Safety 
Council’s 1946 accident statistics report, issued February 
4, states that the airline passenger death rate in 1946 was 
1.2 per 100,000,000 passenger-miles, which was 43% below 
the 1945 rate. This contradicts the alarmingly high fatality 
“statistics” given during January by the press and radio. 
The official figure of 1.2 deaths per 100,000,000 passenger- 
miles is as low as the lowest on record—that of 1939. 

Now, what is certain is that for several weeks some (prob- 
ably most) of the airlines have been operating below the 
break-even point. What is common knowledge is that nearly 
all airlines are hard up. What is rumored is that any leg- 
islation forcing them to buy millions of dollars’ worth of 
new ecuipment on short notice and to hire new types of 
employees requiring special training would greatly em- 
barrass them. 

Civil air travel IS safe. It is safe because of the high 
quality of its men and of its matériel. 

(1) The “intangible” factors are the keen intelligence 
and seasonable policies of the men who have created the 
industry and fostered its steady growtu. Of all human fac- 
tors the most important has been the wise division of re- 
sponsibilities. Up to now, for example, not only all aircraft 
instruments but all ground instruments such as weather 
instruments and landing-system instruments have been 
under the jurisdiction of trained instrument men. 

(2) The tangible factor is the excellence of the planes, 
engines, instruments and other airborne equipment as well 
as ground facilities. Of all material factors, the most im- 
portant for assuring safe take-offs and landings are the 
numerous instruments designed for that purpose, many of 
them automatic and known by names which do not include 
ihe word “instrument.” Examples: “radar,” “ground-con- 
trolled approach,” etc. 

The two foregoing paragraphs add up to one of the most 
glorious achievements of our American system of wise pri- 


vate enterprise wisely regulated for the public good. Specifi- 
cally we have GOoD THINGS (good instruments) efficaciously 
used by GOOD MEN (expert instrument men, including execu- 
tives, pilots, ground crews, etc.) under GOOD REGULATIONS 


(lengthy and technical but to the effect thet only the best 


instruments should be installed in aircraft and on the 
ground; and only qualified instrument men should specify, 
operate and service these instruments). 


That’s all to the good! It must be preserved! 
It will be preserved if Congress and the executive depart- 


ments involved continue to recognize that the safety of air 
passengers is in expert hands. It would be endangered if 
new rules suddenly compelled revolutionary (instead of 
evolutionary) changes in THINGS, MEN AND PROCEDURES. We 
believe that the most important things are the instruments 
and that even minor changes in regulations should not be 
imposed suddenly without the approval of those faithful and 
expert men who actually operate the airlines. 


To be specific: newspaper, radio commentators and news 


weeklies report that public clamor may result in laws com- 


THE MAGAZINE OF 
Measurement 
and Control 





pelling airlines to install “amazing new landing systems 
developed during the war.” The facts are that the CAA be- 
gan to develop instrument landing systems in 1928 (yes, 
nineteen years ago!) and has improved them ever since with 
the codperation of other scientific and technical government 
agencies and of airlines.* 

The pity of it is that some critics are using catchy words 
—terms which have broad glamorous meanings. They claim 
that safe-approach instrumentation is all “radio” or “elec 
tronics” or “radar” and THEREFORE must be placed under 
the jurisdiction of radio men. Radio men, they claim, must 
specify millions of dollars’ worth of new instruments; radio 
men must hire new men and these new men must be radio 
men. 

The instruments involved are INSTRUMENTS. Of course, 
some of them use wireless transmission of control-instru 
ment functions, of measuring-instrument indications, etc 
So what? All of these instruments use special dielectric 
materials but there is no movement to put these instruments 
under the jurisdiction of the ceramics industry and of cer 
amic engineers. Likewise, all these approach and landing 
instruments use special alloys but the alloys industry and 
the metallurgical engineers are not moving to “take over.” 

“Radio men” as a group and “electronics men” as a group 
do not possess the special qualifications of instrument men 
as a group. There are exceptions in that SOME radio men 
and SOME electronics men are instrumenticians, (For exam 
ple, most of the designers at the General Radio Company 
are instrument designers because that company is essen- 
tially an instrument company. Also, in the electronics in 
dustry, there are men whose work is essentially instrument 
work.) But this is true in all professions: there are SOME 
chemists, biologists, criminologists, patent agents, purchas 
ing agents, etc., etc., who specialize in instruments. The 
overshadowing consideration is that aviation instruments 
belong to instrument men—logically, rightfully, and for the 
protection of the public. 

Congressmen, newspaper editors and other public leaders 
are vaguely aware that there would be no air transport in- 
dustry today if hundreds of types of new instruments had 
not been invented and perfected. But what is generally ig 
nored is that these instruments must be used and main- 
tained by experts—from pilots and navigators who must 
pass their instrument exams, to the unsung repairmen who 


must have received from one to four years of special train- 
ing,** —MFB 


*See the first Special Aviation Issue of Instruments (Oct. 1941) 
for several articles bearing on this subject—especially “The CAA 
and Industry Coéperate to Develop Instrumentation” by C. I. Stan 
ton, then Deputy Administrator of the CAA, in which Mr. Stanton 
gave a “readable” illustrated technical description of the instru 
ment landing system. See also the Second Special Aviation Issue of 
Instruments (April 1942) for other such articles. 

See also the Aviation Instruments Department in every issue 
from June 1942 to Dec. 1945, for a number of outstanding article 

both technical and semi-popular. Among the articles by CAA ex 
perts, we call special attention to ‘Future Developments in Instru- 
mentation for All-weather Air-traffic Control” by Glenn A, Gilbert 
in the April 1945 issue. 

**Yes, four years and even more to qualify for the higher grade 
of Instrument Mechanic or Instrument Repairman. We printed a 
number .of articles on the training of aviation instrument men be 
tween 1939 and 1945. They deserve to be studied. 
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YNTHETIC RUBBER, within the 
S last few years, has played a major 

réle in many of our modern prod- 
ucts. The height of its importance was 
probably reached during the recent war 
when this country depended so largely 
upon it. In view of the multitude of 
new applications of synthetic rubber, 
there is every reason to believe that 
this versatile material will continue to 
occupy an enviable position in our 
peace-time economy. 

Instrumentation, a vital feature in 
any successful process, is no less im- 
portant where synthetic rubber is con- 
cerned. It is the purpose of this paper 
to point out some experiences with con- 
trol devices that may be of value to 
operators and engineers in other fields. 

A consideration of instrumentation, 
as applied to synthetic rubber, may well 
begin with a study of the process itself. 
The polymerization of synthetic latex, 
from which the rubber is ultimately 
made, has some characteristics that 
tend to make the product non-uniform. 
The great majority of manufactured 
GR-S (Government Rubber-Styrene) 
has its origin in the monomers buta- 
diene (72%) and styrene (28%). For 
each 100 parts of this blend, approxi- 
mately 180 parts of water and 5 parts 
of soap are added. In addition, small 
quantities of various types of modifiers 
and catalysts are employed to obtain 
the proper reaction. The emulsion 
formed with these charging materials 
is, of course, not extremely stable and it 
must be agitated constantly throughout 
the period of polymerization. The reac- 
tion is not allowed to run to completion, 
since the most favorable qualities are 
attained at less than 100% conversion 
of the total monomers. 

Butadiene, the most volatile com- 
ponent, must be kept under a pressure 
of 30 to 40 lbs./in.? at normal tempera- 
tures to retain it in a liquid state. The 
temperature that has been used 
most consistently for polymerization is 
122°F. (50°C.). It has been found neces- 
sary that the temperature be held con- 
stant throughout the reaction. It ap- 
pears that if heat is added too rapidly 
to an emulsion of this type, the liber- 
ated gas from liquid butadiene tends to 
form finely-diffused bubbles which alter 
the intrinsic properties and decrease 
the coefficient of heat transfer. This 
evolution of gas impairs the accuracy of 
control, especially since the rate of re- 
action is stepped up at the same time. 


*Presented at the first Annual Conference 
of the Instrument Society of America, Wil- 
liam Penn Hotel, Pittsburgh, Penna., Sept. 
16-20, 1946. 

Note: Statements and opinions advanced 
in papers are to be understood as individual 
expressions of their authors and not those 
of the Society. 
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SINGLE INSTRUMENT 





CHARACTERISTICS OF 

LON PILOT PLANT REACTOR FOR 

SYNTHETIC RUBBER 

| Total Capacity—547 gallons 

| Vessel—5g”Shell, glass-lined, 

%” to 5/16” thick 

Capacity of Jacket and 

| Circulating Water Piping—140 gallons 

| Flow of Circulating Water—78 g.p.m. | 
Agitator—Two 16” Split Turbine } 
type (Blaw-Knox)—205 r.p.m. 


Control of Reactors for Synthetic Rubber: 


By E, E. ROWLAND, Government Laboratories Operated by The University of Akron (Agent), Akron, Ohi, 
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APPROXIMATE CHARGE FOR | 
GR-S RUBBER 
72% Butadiene, 28% Styrene.100 parts 


The standard plant reactor, or aut 
clave, holds about 4000 gallons, but 
this discussion we shall consider ou 
Pilot Plant reactor which was built to 
charge 500 gallons and which has 
total capacity of 547 gallons (Fig. 1) 
The temperature of the batch is mail 
tained by a jacket around the reactor 
through which water is circulated and, 
in order to obtain proper heat trans 
fer to the material as well as to hold 
the emulsion, an agitator is in co! 
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Fig. 3. Analysis of Temperature Lags 
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gpm., 


stant operation 
jacket water is circulated at about 80 


being discharged 
from the circulating 


in 


the batch. The 
tangentially 
pump through 


four nozzles in the jacket to maintain 


sufficient turbulence. 


It then passes 


through an overflow return pipe to the 
suction side of the pump. Steam and 
cooling water are admitted through the 
valves operated by the automatic-con- 


trol instrument. Best results 


are at- 


tained by overlapping the travel of the 
valves in such a way that there nor- 





View in the large reactor area showing one 500-gal. reactor in the left foregiound and 
the tops of two 80-gal. reactors at the right. Immediately behind the men are the foam traps 
over the strippers for the 80-gal. reactors. In the background are the control panels for these 
reactors and the 10-gal. continuous unit. 


mally is a flow of both steam and water 


to the circulating line. 


Settings 


are 


such that the steam valve is closed and 
the water valve is wide open at 1 lb./in.2 
pressure at the outlet from the temper- 


ature controller. At 


— 
‘ 


lbs. 


’ 


the st 


eam 


valve starts to open; at 11 lbs. the water 
valve is completely closed, and at 14 
lbs. the steam valve is completely open. 

The temperature lags are a little pe- 
culiar in that there is a blending action 
in the jacket (Fig. 3) or a primary 
capacity lag, and there are insulating 
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Fig. 6. Temperature Lag to 122°F. with Jacket at 148°F. 
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shell of the 
thick, and to the 
from %” to 
The 


a probable ccoatin; 


effects ascribable to the 
reactor which is 5s” 
glass lining which 
5/16” in thickness. 
throuyh and 
of rubber, plus the poor thermal! con 
ductivity of the latex and the capacity 
lag of the batch, all tend to cause slow 
response to valve changes (see Fig. 5). 

In Fig. 6 it will be seen that more 
than an hour is required to bring the 
charged materials to the operating 
temperature with the jacket tempera 
ture at 148°F. It has been considered 
best to allow no more than a 30° dif 
ferential on the heating side, for man) 
tons of material have been lost be 
cause of initial overheating of the 
batches. As_ the reaction 
speeds up, a point is reached where no 
amount of cooling from the jacket 
seems to affect the batch, hence the re- 
lief valves are set to open at 125 
lbs./in.*. The total heat given off varies 
from approximately 550 to 640 B.t.u 
per pound. 

The temperature controllers origin- 
ally supplied had throttling ranges o1 
proportional band adjustments and 
automatic-reset mechanisms. However, 
any combinations of settings tried pro 
duced more or serious and con 
tinuous cycling, the period of which 
was % to % of an hour (Fig. 8). It 
was found that gocd control was real 
ized by removing the automatic-reset 
action. This arrangement, even with a 
narrow throttling range, allows some 
deviation from the setting point as the 
load changes; the deviation, of course, 
is in proportion to the load. The no1 
mal time of reaction is about 12 hours 
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Fig. 7. Four Records of Various Instrument Settings 
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Fig. 8. Temperature Record for 500-gallon Reactor with present Double Instrument Control 


hours. Through this period also is the 
peak of apparent viscosity of the emul- 
sion and, therefore, the cooling-water 
requirements are several times greater 
than at the start or near the end. In 
Fig. 4, a normal run (for a standard 
plant reactor with one instrument), the 
jacket water has started out at 117°F. 
after the batch has arrived at the 
proper temperature; during the peak 
of reaction the temperature of the 
jacket water dropped to as low as 95°F. 
in order to maintain the internal tem- 
perature of 122°F. This caused the ac- 
tual temperature to increase to 123.5°F. 

For most commercial work, the devia- 
tion of a degree and a half to two de- 
grees is not serious. In Pilot Plant 
work, however, one must do better if 
one expects to make any reliable calcu- 
lations as to heat evolutions of the vari- 
ous latices. These studies were made 
with a differential “Therm-Ohm” rec- 
order having a range of —5 to +5; 
steady control and accurate tempera- 
tures are necessary. These require- 
ments cannot be met with one instru- 
ment having extremely slow automatic- 
reset speed and having a high deriva- 
tive action without having the position- 
ing of the valves slightly ragged. Many 
factors, including vibration, severely 
affect an instrument of this type. 

A primary temperature controller 
(Fig. 2) is of practical value. This 
controller has its bulb in the batch and 
it sets, pneumatically, a second control 
instrument which is affected by the 
temperature of the circulating water. 
Several advantages are obtained by 
having fairly wide throttling range and 
low automatic-reset speed in the sec- 
ond instrument. Slight fluctuations in 
cooling-water temperature and steam 
pressure are effectively leveled out as 
well as the roughness of the high de- 
rivative action in the primary instru- 
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ment. A few difficulties have been en- 
countered in an attempt to get good 
instrumentation but the present system 
is highly satisfactory. 

Attention should be called to an in- 
teresting and important feature, not 
previously mentioned, which is encoun- 
tered at the start of this run. With this 
system of instrumentation, there is a 
response action of the primary con- 
troller which appears to be of value. 
To assume control of a varying medium 
before it arrives at the setting point 
is a problem worthy of much investi- 
gation. Shown in Fig. 7 is a typical 
curve of the polymerization tempera- 
ture record and its controlling-medium 
temperature. Note that the approach is 
ideal in that it prevents initial cycling 
and also maintains excellent control. It 
has been claimed in advertisements that 
the derivative action in an automatic- 
control instrument is an “anticipatory 
effect.” If this is so, the action of this 
temperature controller is psychic! 

It is apparent that the time required 
for complete return to balanced pressure 
in the automatic-reset mechanism is 
much longer than is usually encoun- 
tered in chemical process control. When 
so much time has elapsed in bringing 
the charged material to operating tem- 
perature, it would be expected that the 
instrument would not attempt to gain 
control until after the temperature 
curve has crossed the setting point and, 
at best, one would expect to get a few 
short diminishing cycles until it levels 
off. In this case, however, the deriva- 
tive action takes effect several degrees 
before the batch arrives at the setting 
point (Fig. 7), and it stops the rise in 
temperature. Of course, the time be- 
tween the setting-up of the pointer and 
the arrival of the batch at the control 
temperature is important and an at- 
tempt has, therefore, been made to 


standardize the charging temperature; 
so that this time lag may be uniform, 
Slight variances in time, though, hav 
not been as serious as one would ex 
pect because of the asymptotic approac! 
of reset to equilibrium. The respons 
of the controller in this manner is du 
to the fact that the instrument whic! 
had been set at zero pressure and whic! 
had been balanced out before the start, 
is in the process of resetting at 15 
Ibs./in.2 when the temperature arrives 
at the setting point, 

The pointer of the primary instrv- 
ment should be lower than the charg- 
ing temperature of the batch for at 
least two hours before the batch is 
started. If this setting cannot be ob- 
tained, one must open the automatic- 
reset by-pass and make sure that the 
system is balanced to zero pressure be- 
fore elevating the pointer to the operat- 
ing temperature. The fact that th 
instrument has not completely reset at 
15 lbs. allows the derivative mechanism 
to come into play before the contro! 
temperature is reached. With the com- 
bination of flow ratios of the controlled 
valves, plus the effective high deriva- 
tive action and slow automatic-reset 
speed, the jacket temperature is sud- 
denly changed 30° to 40°F. for a 1° t 
3°F. rise in the temperature of the 
batch. Considerable data have been ob- 
tained which might help to calculat 
optimum settings of the instrument 
but, so far, the procedure has bee! 
largely of a cut-and-try nature. It 1s 
possible to hold temperatures within 
4°F., and good results are obtained 
in the recording of the differential 
“Therm-Ohm.” 

Studies of the heat of reaction, a5 
well as methods of control, both by 
jacket temperature and by refluxing 
butadiene directly into the batch, a" 
being undertaken. 
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the controls for the chain-reacting 
pile, it will be convenient to be- 
come a little familiar with some of the 
facts of nuclear fission which make the 
chain-reaction possible. First, we need 
to define the term “cross-section.” The 
cross-section of a nucleus for a nuclear 
reaction is a measure of the probability 
that the reaction will take place when 
the nucleus is exposed to the conditions 
which make it possible. More specifical- 
ly, let us talk about the cross-section 
for collision. of a neutron with a urani- 
um nucleus. Let us suppose we have 
a beam of neutrons moving with veloc- 
ity v. Let there be m neutrons per cubic 
centimeter of this beam. Let there be 
one uranium nucleus in the path of 
this beam and also let the effective pro- 
jected area which this nucleus exposes 
to the neutron beam be ¢. For conve- 
nience, let us change our reference sys- 
tem so that the neutrons are standing 
still and the nucleus is moving with 
velocity v through the neutrons. Each 
second, the nucleus will then sweep out 
a volume of space defined by a cylinder, 
the area of whose base is and whose 
height is v. The volume of the cylinder 
is then v 9. However, since there are 
n neutrons per cubic centimeter in this 
space, the number of collisions this 
nucleus will make with a neutron per 
second is n v 9. o may then be defined 
as the number of collisions per second 
divided by n v. 

The cross-section o should not be 
thought of as an actual geometrical 
area of the nucleus since it is found 
experimentally that its value as defined 
above will depend on the particular 
type of experiment that is being done. 
Thus the cross-section 7 for a neutron 
hitting a uranium nucleus to produce 
fission will be different from the cross- 
section for it to be simply absorbed in 
the nucleus. 


Let us now make use of this defini- 
tion to further define some of the prop- 
erties of uranium nuclei. Natural ura- 
nium consists mostly of the isotope 
U8, About one part in 140 is U2*°. 
The cross-sections for interactions with 
neutrons differ for these two kinds of 
uranium nuclei and also depend upon 
the energy of the neutrons. U2*° will 
capture slow neutrons and nuclear fis- 
sion will be produced. The cross-section 
for this kind of capture varies inversely 
with the velocity of the neutrons. U2** 
will capture slow neutrons but no fis- 
sion is produced by them. Instead, the 
new nucleus, U**®, is formed. By the 
emission of two beta rays this nucleus 
then becomes Pu?%®, The cross-section 
for this kind of capture also varies in- 


—— 


_ *Presented before the Pittsburgh Phys- 
ieal Society, September 18, 1946. 





Bisco we start the discussion of 








Controls for the Chain-reacting Pile 


By E. C. CREUTZ, Carnegie Institute of Technology, Pittsburgh. 


versely with the velocity of the neu- 
trons except that when the neutrons 
have a few electron volts of energy, a 
narrow region of energy is found where 
the cross-section is very greatly in- 
creased. Similar narrow regions of 
energy where the cross-section of ab- 
sorption of neutrons by U**® is very 
great are found all the way up along 
the energy scale. U?*® will not undergo 
fission on neutron capture unless the 
neutron has more than about a million 
electron volts of energy. When a ura- 
nium nucleus does undergo fission, about 
2% new neutrons are produced and 
some of these have an energy greater 
than a million electron volts. 

With these ideas in mind, it might 
seem possible to produce a chain re- 
action in uranium if all the neutrons 
were of very low energy where they 
would produce fission in U?*> with a 
large probability or if the neutrons 
were of energy greater than one million 
electron volts when they would have a 
good chance of producing fission in 
U 238, 

However, let us look a little more 
closely at the figures. Of the approxi- 
mately 2% neutrons produced per fis- 
sion, on the average about one is below 
the energy which can produce an addi- 
tional fission in U**’. This one has 
about one chance in twenty of pro- 
ducing fission in U?*°, Of the 1% which 
are above this fission producing thresh- 
hold, about 1% of them would be suc- 
cessful if it were not for the fact of 
inelastic scattering. That is, a fast neu- 
tron has a certain chance of colliding 
with a uranium nucleus, not producing 
fission, but merely losing some of its 
energy which will be radiated in the 
form of a gamma ray. This accounts 
for the fact that only about %o of a 
neutron on the average does produce a 
fission while it is fast. Therefore, in 
pure uranium no chain-reaction is pos- 
sible. 

If the 2% neutrons became slowed 
down to very low energies, about 1.3 
of them would cause fission and 1.2 
would be absorbed, ultimately to pro- 
duce Pu. The trick, therefore, is to slow 
these neutrons down without losing 
them. 

If a particle of mass m collides with 
a particle of mass M which is station- 
ary, the laws of conservation of energy 
and momentum show that on the aver- 
age the fraction of its energy lost is 
f=2Mm/(m+M)2. This loss is a 
maximum when M=~m. Therefore, to 
slow neutrons down as rapidly as pos- 
sible it would seem desirable to mix 
with the uranium some substance, the 
mass of whose nuclei is very close to 
the mass of the neutron. This immedi- 
ately suggests hydrogen, since the pro- 
ton is very near the same mass as the 










neutron. However, another fact must 
be considered and that is the proba- 
bility of absorption of the neutron by 
the slowing-down material. It turns out 
that, considering the cross-section for 
absorption of neutrons by various ele- 
ments, there are much better things to 
use than hydrogen. Table I lists the 
first six elements in the periodic table 


TABLE I 
a 8 e fos 
0 f o' fo a 
H 0.3 0.5 20 10 30 
He 0 0.3 1.5 0.48 Large 
Li 60 0.25 6 1.5 0.02 
Be 0.007 0.22 6 1.3 185 
B 700 0.16 6 0.96 0.001 
Cc 0.004 0.1: ) 0.7 175 


with rough values of their absorption 
cross-sections for slow neutrons, the 
fraction, f, of neutron energy lost on 
the average by a collision with the 
nucleus of the material, the cross-sec- 
tion for a scattering collision of the 
neutron with a nucleus, f times this 
cross-section, and finally f times the 
scattering cross-section divided by the 
absorption cross-section. This last col- 
umn may be considered as a sort of fig- 
ure of merit for the nucleus as a slow- 
ing-down material since if it is large 
there will be a relatively large number 
of collisions with an appreciable energy 
loss and not much chance of wasting 
the neutrons by absorption in the ma- 
terial. It is seen that helium would be 
an excellent material but since this is 
not easily obtained in a high-density 
form its use is impractical. Lithium 
and boron are extremely poor because 
of their large probability of absorp- 
tion of slow neutrons. Beryllium and 
carbon are both good. The easy avail- 
ability of carbon in the form of graph 
ite has made it a practical choice. 
The next question is how should the 
slowing down material, in this case, 
carbon, be mixed with the fissionable 
material, uranium, to make the maxi- 
mum use of the neutrons? If a homo- 
geneous mixture of the two materials 
is made it is found that there is still 
too much absorption in uranium. The 
trick then is to lump the uranium and 
imbed these lumps in the slowing-down 
material. This may be understood if we 
remember that the cross-section for ab- 
sorption of neutrons by uranium shows 
a large number of sharp resonances. 
If a more-or-less continuous spectrum 
of neutron energies then falls on the 
surface of the uranium lump, just those 
neutrons which have energies corre- 
sponding to these sharp resonances will 
be absorbed at the surface of the ura- 
nium. The spectrum which gets into 
the lump will then be deficient in just 
those energies which are strongly ab- 
sorbed. Therefore, there will be little 
absorption inside the lump. On the 
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other hand, if there were slowing-down 
material in the lump, some of the neu- 
trons with energies which are just 
above the resonances would be slowed 
down into them and be wastefully ab- 
sorbed inside the lump. 

Let us now review the above facts 
and show how they may be combined 
into the reproduction factor of a chain- 
reacting arrangement. By the reproduc- 
tion factor, we mean simply the final 
number of neutrons which are made 
available by this process by one initial 
neutron in one cycle or generation. This 
will be more clear from the following 
discussion. Let us start the process 
with one neutron in a uranium sphere. 
1 -+- e will come out because there is a 
certain chance that the fast neutron 
will cause fission in the sphere and 
additional neutrons will be produced. 
The number of these that become slow 
neutrons will be (1 + ¢€) X (1 — fr), 
where f, is the probability that a neu- 
tron is absorbed either in uranium or 
carbon while being slowed down. The 
number that are absorbed by uranium 
is then (1+ ¢) X (1—f-) X fe where 
f. is the probability that a slow neu- 
tron is absorbed by uranium. Finally, 
the number of new neutrons produced 
from this one neutron, which quantity 
we have defined as the reproduction 
factor k, will be k= (1+ ¢€) (1—f,) 
fe X 9, where 7 is the probability that 
the absorption of a slow neutron in 
uranium causes fission X the number 
of neutrons produced per fission. Let us 
look at some rough figures which one 
might find in a typical chain reacting 
pile. 1+¢=—1.05, 1— f-— 0.88, f.= 
0.88, » = 1.8, k= 1.07. 

The number of neutrons in the pile 
will then increase exponentially with 
time according to the following equa- 
tion: 


N = Neexp [(V/A) (k — ko) t] 


where A is the mean free path for ab- 
sorption of the neutron and k. is the 
reproduction factor for a pile that is 
just barely chain reacting. 

If one computes the generation time 
from data such as given above, he ob- 
tains a value of about 1/1000 of a sec- 
ond. Control of such a device would be 
extremely difficult under these condi- 
tions. However, it is fortunate that not 
all neutrons produced by fission are 
given off immediately during fission. 
About 1% of them—the so-called de- 
layed neutrons—are given off more 
slowly and the half-lives of these slower 
processes are known to be approximate- 
ly 57 seconds, 24 seconds, 7 seconds, 
and 2% seconds. Thus it is possible to 
operate a chain reacting pile making 
use of this 1% of delayed neutrons, and 
the generation time including this ef- 
fect is more like 40 of a second. By ad- 
justing the amount of spurious neutron 
absorption in the pile, the exponential 
period may be made as long as desired 
and is frequently made to be minutes 
or hours. 

Let us now discuss some of the types 
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of apparatus which are used to control 
the pile. The most sensitive instruments 
used are those for detecting radiation. 
The pile is a source of neutrons as well 
as gamma and beta rays. Several in- 
struments detecting these various radi- 
ations are used. A fundamental instru- 
ment is the ionization chamber which 
consists of two metal plates in a cham- 
ber filled with some gas. If a gamma 
ray strikes an atom in the wall of the 
chamber or the gas, it may knock out 
an electron which, going through the 
gas, produces ions. These ions are at- 
tracted to one or the other of the 
charged electrodes, producing a small 
current. If the electrodes are connected 
to a battery through a high resistance 
the passage of this small current 
through the chamber and the resistance 
will produce a voltage across the re- 
sistance which may be amplified by 
standard electronic means. The detec- 
tion of a neutron is necessarily a some- 
what less direct process since a neutron 
must produce a collision with a nucleus 
before any ionizing particles are avail- 
able. This collision may be simply a 
scattering process, for instance the 
neutron may hit a hydrogen nucleus 
and cause it to recoil and to produce 
ions in the gas. Or it may be an ac- 
tual nuclear transmutation. A reaction 
commonly used for this is B'°+x”-—- 
Li‘ + He*. In this case the He* or alpha 
particle is released with considerable 
energy and produces ions in the gas. 
Another reaction that may be used to 
detect neutrons is the fission reaction. 
If the ionization chamber walls are 
lined with uranium the fission frag- 
ments produce ions in the gas. 

The voltage obtained by amplification 
of the output of the ion chamber is 
used in various ways. For many ex- 
periments it is’ desirable to keep the 
radiation level in the pile extremely 
steady. If for one reason or another, 
the radiation starts to increase this will 
be noticed by an ion chamber placed in 
or near the pile. The voltage received 
from it is compared with that of a 
standard cell in a balanced circuit so 
that any unbalance is fed to the field 
of an Amplidyne. The Amplidyne con- 
trols a strip of neutron-absorbing mate- 
rial, changing the amount of it extend- 
ing into the pile. Boron or cadmium 
containing materials are usually used 
for this purpose. When it is desired to 
change the level at which the pile is 
operating, this may also be done by 
changing the extent to which a cadmi- 
um strip penetrates the pile. Such a 
device may consist of a cadmium strip 
on a rack and pinion, the pinion con- 
nected by a worm gear to two motors 
which buck each other. A change made 
in the field of one of these motors will 
then allow motion of the gear and 
hence of the cadmium. The position of 
the strip is indicated by means of a 
Selsyn attached to the driving pinion 
with an indicating selsyn dial on the 
operator’s control board. 

An important device in a pile is the 








safety rod. This may consist of 
mium strip supported above the jj, 
by means of a magnetic clutch. ‘7p, 
magnetic clutch is held clamped }, 
field which is cut off by a signa! froy 
the ion chamber. Thus if the radiatio, 
rises above a predetermined value, t}, 
cadmium strip drops into a hole in th, 
pile, accelerated by gravity plus a, 
additional force given by a spring. The 
chain reaction is thus quickly stopped, 

There are two rather special types 
of instruments used in the pile which 
I should like to mention briefly. It ; 
important to monitor the neutron dep. 
sity in the pile at various times. It jx 
difficult to do this with an ordinary jo, 
chamber because the intensity is go 
great. A possible scheme is to make uy 
of the fact that neutrons induce arti 
ficial radioactivity in many materials. 
If a tape or ribbon of some such mate. 
rial, say pure silver, is run through 
the pile at a constant speed, the amount 
of activity induced in it will be pro- 
portional to the neutron density. Such 
a tape is then run over pulleys past 
Geiger counters which will measure the 
induced radioactivity. It is necessary 
that the tape be sufficiently long and 
the half-life of the radioactivity be 
short so that the device may be used 
continuously and the activity from on 
passage through the pile will have de 
cayed sufficiently so as not to interfer 
with the measurement of the next pas 
sage through the pile. Such a device as 
this is unique in that it is not at a 
sensitive to gamma or beta radiation, 
depending for its operation on a nu 
clear reaction which can be produced 
only by neutrons. 

Another important device is one f 
monitoring the cooling water whi 
leaves a water-cooled chain reacto: 
Since uranium is rapidly corroded by 
water, it is necessary to use a protec- 
tive coating of aluminum. If a leak in 
this coating develops, water penetrates 
and can quickly cause considerabl 
damage. It is, therefore, important to 
have some device for knowing immedi 
ately when a break occurs. If one meas- 
ures the radioactivity in the water is- 
suing from the pile, it will ordinarily 
be largely due to induced activity in 
the impurities of the water. If a break 
in the aluminum occurs this activity 
will be increased but such an increase 
cannot be detected rapidly enough by 
ordinary means. However, it is possible 
to make use of the delayed neutrons 
from fission for this purpose. The ura- 
nium which is corroded and carried by 
the water will also carry the elements 
which are the parents of the delayed 
neutrons. Thus, ordinarily the radio- 
activity in the cooling water from th 
pile will consist only of gamma and 
beta rays. However, if there is a break 
in the protection of the uranium the 
radioactivity will consist also of nevu- 
trons. 

Therefore, a detector which is spe 
cific for neutrons, such as those di: 
cussed above, will be useful in this case. 
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Diagrams and ‘‘exploded views’’ of widely-used instruments are displayed on wall near where work on these instruments is done. 


Shop and Equipment Requirements for an Instrument 


Department in a Large Process Plant 


By WILLIAM H. FORTNEY, Humble Oil & Refinery Co., Baytown, Texas 


EFORE discussing the “Shop and 
B Equipment for an Instrumerit De- 
partment,” it might be well to 
discuss to some extent the organization 
which will use this equipment, and its 
| functions. From this it will be easier 
to develop the justification for various 
facilities and for their utilization. 

The basic function of an Instrument 
Department in a process industry is 
to maintain instruments which measure, 
indicate, record, and control the physi- 
cal and chemical characteristics of the 
‘substances being processed, and the 
processing conditions. 

Included may be specialized instru- 
ments used in inspection of the prod- 
ucts; either at various stages of the 
processes or in the laboratories. 

It is the function of the Instrument 
Department not only to know the me- 
chanies of instrumentation but to have 
a working knowledge of its application 
to the processes: thus a knowledge of 
the processes is necessary for success- 
‘ful instrumentation. 

Maintenance organizations are usual- 
ly considered as burdens on process in- 
dustries. This classification cannot be 


_*Presented before the New Jersey Sec- 
Uon, Instrument Society of America, De- 
Bcember 3, 1946. 


ity to supply demand, and to make a 
profit for the industry. 

Therefore, the ultimate objective of 
instrumentation in a process is produ 


avoided regardless of how vital each 
type of maintenance. The object in op- 
erating a business is to make products 
of acceptable quality in sufficient quant- 





tion. In simpler words, the payoff is 
on the instrument panel indicating that 
on-test products are going to storage. 
This means that the organization should 
point toward good results in the field. 
If the foregoing statements are correct, 
then our organization will be built with 
the field group as the nucleus, with all 
branches or sections of the department 
aligned in support of the field. This 
article from this point on will be a mix- 
ture describing the Baytown Instru- 
ment Department of the Humble Oil 
and Refining Company, either as it now 
exists or as we would like to have it. 

The Department includes four main 
sections: field, shop, engineering and 
clerical, and special instruments. These 
are subdivided as necessary. 

Before describing in detail any of 
the functions it might be well to list 
the instrument items being serviced by 
the organization. The figures in Table 
I are approximate and include only the 
Baytown Refinery. As will be shown 
later, the Refinery Instrument Shop 
services two rubber plants which do 
not show up in the list of instruments. 
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There are also a number of special 
instruments such as three mass spec- 
trometers, infrared and ultraviolet 
spectrophotometers, spectrographs, gra- 
vitometers (gas and liquid), titrameters, 
time cycle controllers, smoke density 
recorders, etc. 

In addition to the instruments listed 
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Valve Section 
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Clock 
Gage Room 
Pyrometer Section. 
Shop Office . 


Material Entering & Leaving 
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Machine Section 





ET ne 8 | Electrical 


Bench Sect. | Section 


TABLE I—INSTRUMENTS SERVICED BY 
MENT DEPARTMENT IN BAYTOWN Re! 


Thermoelectric pyrometers and resist 
ance thermometers 

Temperature controllers (pyrometri: 

Pneumatic transmitters (variou 
types) 

Pressure indicators and recorders 

Pressure regulators ......... 

Pressure controllers 

Liquid level controllers ......... 

Thermal systems (including indica 
tors) 

Thermal systems, controllers 

Alarms and signals ............. 

Displacement meters (liquid and gas) 

Control valves (pneumatic and hy 
draulic) 

Analyzers (Oz, COz, combustible gas 
etc) 

pH and conductivity instruments 

Flow indicators and recorders . 

Flow controllers 


in Table I, the Department is respon 
sible for several major types of equip- 
ment which may not be specifically 
classed as instruments. These include 
9 chlorinators, 46 ejectors, 2,500 relief 
valves, and 2,500 sections of gage co- 
umns. 

The Department also operates a cor- 
rosion control section which stocks and 
distributes anhydrous ammonia to th 
various units. Corrosion control in this 
instance also indicates actual operatior 
of the ammonia system with adjust- 
ment of the injection valves at all 
points of consumption, and pH read- 
ings for control of these adjustments. 

Chlorinator maintenance includes 
maintaining stock and distribution of 
chlorine. 

Another responsibility which may be 
classified as “non-instrument” is that 
of pre-heating, stress relieving, and an- 
nealing of pipe, fittings, and vessels. 

Instrument maintenance requires 4 
knowledge of skills borrowed from 0! 
overlapping many mechanical crafts, 
in addition to a working knowledge of 
the process. Examples are machinist, 
pipefitting, electrical, sheet metal, paint 
ing, welding, blacksmith, and a little 
of others. 

No mechanic could learn all of th 
crafts and have any time left for 1” 
strument work; neither is it necessary 
for a complete knowledge of any © 
the crafts mentioned. Instrumentation 
is equally related to the process an¢ 
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| operations and a division should be 
© zrawn between the shop and the field 
| after a training period which may be 
| Axed to suit the needs of any particu- 
' jar plant. It is proposed to confine the 
‘bulk of our remarks to organization 
' and maintenance of an instrument shop. 
At present, there is no uniformity 
in the design or even in the scope of 
work covered by instrument shops. 
Few shop organizations have been in 
existence more than ten or fifteen years. 
' Some shops limit the work to the 
smaller items such as clocks, pressure 
gages and pyrometers, and make minor 
field repairs to control valves and other 
‘heavy items. We believe in covering the 
entire field with the Instrument De- 
partment organization if possible. 


PURPOSE OF MAINTAINING SHOP 


Instruments may represent from five 
to fifteen percent of the total plant 
investment. In pilot units or small com- 
mercial units, the percentage may run 
to almost half the investment. The 
plant which employs more than ten or 
twelve full-time instrument repairmen 
should have an instrument shop sepa- 
rate and independent from other de- 


| partments. In the shop should be con- 
| centrated such equipment as is neces- 


sary to repair and calibrate the instru- 
ments used in the plant. This includes 
such machine tools as would be in use 


' as much as twenty-five percent of the 
' allotted working time. Machine tools 


will be discussed later. The depart- 


' ment offices should be near the shop 


so that all records of flow installations 
and instrument specifications are readi- 
ly available to shop personnel, 

The Instrument Department should 


| maintain its own shop under the same 


general supervision as the Field Instru- 
ment Crew. There should be no division 
of responsibility in the field for the 
operation of either the measuring in- 
struments or the control valves. The 


' two are as closely related in the control 


job as the “end” or primary measuring 
element. There can be no “buck pass- 


_ ing” on a job where the instrument 


man is responsible for both the instru- 


' ment and the throttling device. Most 


of us know of occasions where related 
pieces of mechanical equipment main- 


_ tained by separate crafts have been the 


cause of prolonged arguments over 
which piece of equipment was not 


| functioning properly. A good example 
of this is the reciprocating pump— 


which inhuman device is capable of 


| creating plenty of misery for both the 
_ instrument man and the operator. 


Instrument “ends” and control valves 
are the most delicate parts of any 


| process which are exposed to operating 


' conditions. I do not mean by this that 


the trim in a control valve or a 
thermocouple well is as delicate as, say, 
a galvanometer suspension or the link- 
age in a recording instrument. Never- 
theless the control valve must be main- 


| tained in perfect alignment and must 
' respond to the slightest changes from 
' the control 


instrument. The thermo- 
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couple well must withstand the same 
operating temperature and pressure as 
the rest of the equipment, yet the walls 
must be thin enough to give rapid 
response to change in temperature. The 
control valve takes more punishment 
from corrosion and erosion because it 
takes the pressure drop in the system. 
Therefore, the “ends” and valves should 
have the same type of maintenance as 
the instruments themselves. 

Our shop at Baytown serves the Bay- 
town Refinery; Plancor 485, which is a 
butadiene Plant; and Plancor 1082, 
which is a butyl rubber plant. The com- 
bined departments total 164 men of 
which 52 are permanently assigned to 
the shop. 

Major items of work recorded for the 
year of 1945 are as listed in Table II. 
This represents an appreciable volume 
of work, and I believe our shop is as 
large as any in the petroleum industry. 


LOCATION OF SHOP 


If the shop is to be organized as a 
complete and separate unit, it should 
be located at a point nearly central to 
the volume of work it is expected to 
handle. The greatest concentration of 
instruments in an area does not neces- 
sarily mean that this area will supply 
a proportionate amount of shop work. 
The amount of shop work from a plant 
area will be determined by severity of 
operating conditions due to pressure, 
temperature, corrosion, erosion, and 
frequency of downtime. 

However, location central to the work 
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TABLE II—Majsor WorkK ITEMS IN 1945 

Instrument clocks -repaired 

Control valves repaired 

Control valves altered or replaced... 

Gage columns cleaned or repaired.... 

Inspector’s tube micrometers repaired 

Conductivity cells replatinized and re- 
calibrated 

Counters repaired 

Liquid level instruments, 
type, built 

Liquid level instruments, 
type, repaired Thiet 

Liquid level instruments, float type, 
built 

Liquid level instruments, 
repaired 

Autosyn motors repaired 

Other motors, overhauled a 

Manometers built (two types repre- 
sented), total 

Orifice meter manifolds built 

Orifice meters overhauled 

Orifice plates made, new 

Orifice plates made, changes 

Potentiometers overhauled and rebuilt 

Potentiometers repaired 

Pressure controllers built ........... 

Pressure controllers overhauled 

Pressure controllers repaired 

Pressure controllers, differential type, 
repaired 

Pressure recorders, Bourdon type, 
overhauled e j 


differential 


differential 


float type, 


Pressure recorders, differentia! 


type, overhauled 
Pressure gages, repaired 
Pressure regulators altered 
placed 
Pressure regulators repaired 
telief valves altered or replaced 
Relief valves tested 
Temperature controllers repaired .... 
Thermocouple tube metal protecting 
tubes made 
Thermocouples made, chromel-alumel 
Thermocouples made, chromel-KA2S8. 
Thermocouples made, iron-constantan 3,2! 


ome PONG! 


Relief Valve Section and Main Instrument Section 


is not controlling if adequate tr 
tation is available. We are pu 
some “low boy” trailers wit] 
large beds to be stationed at o; 
units during turn-arounds to 
material platforms. These trail 
be pulled to the shop for use fo) 
ing and outgoing storage. Cons 
saving of time and handling ex, 
expected. : 
If the shop is not to be inden, 
and completely equipped, it is n 
ommendation that it be located 
adjacent to the plant machin 
even though some loss of authorit, 
the work is suffered; however, a 
machinist should be assigned for 


ment work. In efficient shop work, es», 


cially the repair of control valves, 
work and machine work should be « 
ly codrdinated. Much time can b. 
expensive transportation costs a 


lays in returning equipment to servic, 


are caused by separating the b 
from the machines. This separati 
also result in increased spoilage 
terial—and instrument parts a) 
expensive, 


BUILDING LAYOUT AND EQUIPMEN? 


Since the shop is designed fo: 
tenance, not for production, we \ 


counter a greater variety of work tha 
does a production shop and will not by 
methods 
However, we do know that reasonab! 
accurate estimates can be made of th 
number of each type of instrument 


able to employ production 


valve which must be handled in the s 
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; and we can lay out our work space and 
F equipment to best accommodate the 


work to be done. 

Incoming material is received in a 
designated area. This area should be 
completely accessible by trolleys, jib 
cranes and small trucks, so that mate- 
rial may be identified and separated by 
the first instrument department em- 


| ployee to handle it. 


Identification should be made by per- 
manent metal plates or tags which give 
either sufficient information on them- 
selves or refer to specifications on file 


' in the shop. It should be the responsi- 


bility of the field instrument men or su- 


| pervisors to see that each item bears 


such an identification tag before it 
leaves the operating unit. In case this 
identification is lost, a temporary de- 
scriptive tag should be attached. 

After identification and segregation 
of the various items, they should be 
cleaned before being brought into the 
shop. Some may contain corrosive and 
poisonous chemicals and safety demands 
that precautions should be taken in each 
case. At present, we use steam and hot 
water in cleaning instruments and 
valves before taking them into the shop. 
Some shops use vats containing alka- 
line solutions. During the war a num- 
ber of automatic degreasers have been 
developed which are reputed to give ex- 
cellent service. Care should be exercised 
in selecting the solvents, since it is not 
desirable to repaint everything that 
leaves the shop. 

The working space in the shop should 
be divided into sections depending upon 
the number and types of items to be 
serviced. In this discussion, we will con- 
sider the shop which maintains all in- 
struments, valves, and other devices 
pertaining to process control and, in 
addition, repairs and tests all relief 
valves, liquid level gage columns, in- 
spector’s measuring tools, and assumes 
various unrelated jobs when requested. 
The heavy work items, such as relief 
valves, large displacement meters, and 
large control valves, are allotted suffi- 
cient space nearest either the incoming 
area or the outgoing area. In our shop 
both areas are on the north side and 
the same opening in the building is 
used to bring in material or remove ma- 
terial. By keeping the heavy work near 
the opening, we avoid excessive han- 
dling with overhead cranes and the re- 
sultant congestion in the “in-and-out” 
area. Intermediate items may be han- 
dled at spaces more remote from the 
storage space, and the lighter items 
which are usually carried by hand may 
be assigned the more inaccessible spaces 
in the shop. The machine tool section 
should be partitioned from the bench 
and floor section. Likewise, the electri- 
cal work should be segregated, since 
there is little interdependence between 
these sections. The standards laboratory 
should be located adjacent to the office. 
The office, laboratory, and electrical sec- 
tions should be air-conditioned. 

Proper illumination is essential. Ac- 








tube metal 


Jig for forming 





thermocouple 


protecting sleeves. 
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Foot-operated screwdriver and clamp for pressure gages. 


curate calibrations and fitting of parts 
cannot be accomplished in an inade- 
quately lighted shop. It is possible to 
get adequate lighting of benches and 
machines but in the heavy-duty sec- 
tions this is hindered by jib and over- 
head cranes. 

All sections of the shop should be well 
ventilated, especially the manometer 
and orifice meter section, where the 
danger of spilled mercury exists. Forced 
draft should be employed where mer- 
cury vapors or chemical solvents are 
used. 

Due regard should be given to all as- 
pects of safety in laying out the shop. 
This includes traffic aisles of sufficient 
widths for material and handling 
equipment, as well as for the traffic be- 
tween the different sections. Working 
space around the benches should not be 
congested so that employees may get in 
each other’s way and cause injury to 
one another from slippage or glancing 
blows, etc. Good housekeeping is diffi- 
cult in crowded areas, and is made 
easier where sufficient storage space is 
provided. Where material must be piled 
under benches, stacked in corners, and 
shifted from spot to spot, the loss and 
breakage, the extra handling expense, 
increased safety hazards and other costs 
arising from such inefficiency and un- 
sightliness will exceed the cost of the 
Nothing should be 


necessary space. 


stored under work benches. Of course, 
it may be necessary to have drawers in 
the benches for storing tools. 

So much for housekeeping. We now 
consider equipment for the 
various types of material. 


servicing 


Relief Valve Section 

Although not serviced in many in- 
strument shops, relief valves require 
more man-hours than any other type of 
equipment in our shop. As stated be- 
fore, the testing equipment is located 
near the in-and-out passageway. We 
have three specially tables 
with heavy flanges slotted so that re- 
lief valves from 3” to 6” may be ac- 
commodated on each table. Special 
clamps are used instead of bolts, sav- 
ing time in making pressure connec 
tions. Relief valves with screwed in- 
lets (2” and smaller) are mounted on 
a manifold on the table. Beneath the 
tables are air chambers made of 6” 
double extra-heavy pipe. 


designed 


Testing pressure is obtained by a 


motor-driven pump with capacity of 5 


gpm. of water at 2500 lbs./in.*. Water 
is used to displace air in the chamber, 
since 95% of all our valves must be 


tested with air. However, a compressor 
to deliver 5 cfm. at 500 Ibs. is being in 
stalled. By using this compressor, we 
will save the time now necessary to 
blow down the water in the compression 
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Calibration stand for differential-pressure type 
flowmeters. Note catch basin for spilled mercury. 


chamber. An increase in air capacity of 
about 600% is also indicated. 

Pressure build-up for testing is con- 
trolled by by-passing a portion of the 
water from the pump discharge to the 


sewer. 

Handling equipment over the relief 
valve tables consists of an overhead 
crane with chain hoist, and a jib crane 
equipped with a half-ton pneumatic 
hoist, and a pneumatic impact wrench 
which is retained by a balancer and will 
remain at any height. Pneumatic tools of 
this type should pay out in less than a 
year if used as much as five percent of 
the time. 

It is customary to use air to blow off 
the seating surfaced after the com- 
pound has been washed off with kero- 
sene or light oil. Eye injuries have 
been eliminated from this operation by 
using a stand with a foot-operated push 
valve and a lucite shield (similar to 
those used over grinding wheels) be- 
tween the work and the employee’s face. 

Most of our valves are of the flat 
seat type and several sets of lapping 
blocks are used. It is accepted practice 
to lap with a block or jig of a metal 
with grain structure different from 
that of the material being finished (this 
same principle is used in seating pres- 
sure type shafts for differential me- 
ters). These blocks and the face plates 
used to restore them are consigned to 
separate sections of a bench. The sec- 
tions of this bench and the blocks are 
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Specially-designed vise, built to hold melon type 
level controllers and displacement meters. 


painted in a color code to identify the 
abrasive used. We have learned that a 
lapping block used with coarse grinding 
compound becomes embedded with the 
carborundum and cannot be used in the 
final or polish step as it will scratch 
the surface of the seat or disk. 

Lapping blocks for bevel-seat valves 
require more storage space and are kept 
in a cabinet mounted on casters. This 
cabinet is pulled up to the test rack 
when the lapping blocks or jigs are 
needed and is rolled into a storage space 
when not in use. 

Each valve is marked with a “Com- 
pany” number stencilled on the body, 
and with two metal tags attached to 
the bonnet. One of these tags gives the 
location, service, and setting of the re- 
lief valve; the other tag indicates set 
pressure and date of last test. 

Complete records are kept showing 
initial installation, spring number, set- 
ting, indication of back pressure, as 
well as the relieving pressure at the 
beginning of each test. Since relief 
valves are installed and removed by 
pipe-fitters, the field men have little 
connection with them. 


Main Instrument Section 


This section is under the supervision 
of an Instrument Repairman First 
Class. 

Differential meters should be given 
shop overhauls on an average of every 
twelve months depending, of course, on 
climatic and operating conditions. We 
would, under this schedule, overhaul 
about one hundred fifty meters per 
month; but the average runs less than 
half that figure, owing primarily to 
limitations in working space. 

These instruments are dead-end when 
in service and are difficult to clean 
without dismantling. On the other hand, 
when the case is removed the pressure 
type shaft is exposed and may be dam- 
aged; therefore, they are usually 
cleaned as they are dismantled. Several 
types of mountings are available for 
attaching to permanent brackets on the 


work-bench. As in most refineries, +), 
majority of our orifice meters are Me. 
rics and use a mount which is perm, 
nently attached to the manometer bho, 
and held in place on a 2” pipe stand }y 
two set screws. The same types os 
mounting are available for temporar, 
storage of finished meters. 

Painting facilities are inadequate , 
present but provision is being made 
spray booths. 

On reassembly, the meters ar 
brated on stands above metal catg, 
basins to catch spilled mercury. Ti, 
calibrating manifold should be so coy 
nected that air of 200” of water preg. 
sure or vacuum to 5” or 6” of mercur, 
is available. We use a small air jet wit) 
capacity tank of approximately 70 jp: 
for vacuum checks. The use of vacuum 
enables the repairmen to calibrate 
manometers with “falling” floats ang 
still leave the cover off the float chan 
ber with adjustments accessible. 

We use one manometer of 150” and 
one of 200”, both of “single leg” design, 
The scales are made of lucite. A cold 
cathode light behind the column illuni- 
nates the scale and water leg. Readings 
may be taken at ground level throug! 
a tank periscope, the movable prism of 
which is moved up and down by a pul- 
ley-and-drum arrangement. 

In this section of the shop is also 
located a checking instrument against 
which all pneumatic controllers in the 
three plants are calibrated. With this 
instrument it is possible to transmit, 
receive, and control, by use of various 
capacities and lengths of tubing, be- 
hind the panel. We can adjust a pnen- 
matic controller for throttling range 
and automatic-reset, simulating actual 
operating conditions. 

Gas displacement meters are also re- 
paired in this section. A two-foot prover 
is used in connection with this work. 

The trend in our plant is toward th: 
use of differential type level instrv- 
ments. Each instrument is “tailor- 
made” and range tubes are built and 
mounted. on the manometers to suit the 
liquid at operating conditions. Shop- 
made scales are installed on the ma- 
nometers, calibrated in actual linear 
units or in percent of level. These 
instruments are built in the machine 
room and assembled and calibrated in 
the manometer section. 

Housekeeping in this section of the 
shop should be stressed, particularly in 
view of the hazards from mercury va- 
pors. The floor should be covered with 
linoleum or some smooth material and 
should drain to a catch basin. Forced- 
draft ventilation should be provided at 
least at breathing level of the em- 
ployees. 

A separate section of the shop is used 
for the repair of pressure gages, pres- 
sure recorders, instrument pilots, and 
miscellaneous jobs. However, the orifice 
meter work and pressure gage work is 
under the immediate supervision of 4” 
Instrument Repairman First Class. 
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Gages are usually cleaned externally 


| pefore being brought into the shop. 
q Those removed from chemical service or 


which have been used on tar or other 


| heavy oil are evacuated in a special con- 
E traption which is lined with steam coils 
I 4) melt out solidified material. 


Some shops use a pulsating device to 


| wash the gage tubes with a solvent. 


Most plant gages are calibrated 


| against test gages which in turn are 


calibrated daily on dead-weight testers. 
(These testers should be in the testing 


‘lab and in the charge of a responsible 


man. We had an instance where the 
plunger became damaged on a dead- 
weight tester and one of the helpers had 
the cylinder bored out by one of our ma- 
chine operators. Fortunately, this mis- 
take was noticed before any gages had 
left the shop.) 

A vacuum pump is necessary for 
checking vacuum gages for they are 
usually checked against mercury ma- 
nometers. A mercury manometer is also 


F ysed in checking low-range pressure 


gages. ’ 
Several jigs and special tools have 


F been devised by our shop personnel to 


start-up and facilitate the work. One of 


| these is a foot-power screwdriver for 


removing tube assemblies. This device is 
instantly adjusted to any height. An- 
other gadget is an adjusted spanner 
wrench for removing face rings. 
Pressure gages are repaired and cali- 


| brated on a bench which handles four 
| test pumps. Two of these test pumps 
| are of the type furnished by gage manu- 


facturers. The other two have the cylin- 


| der below the table and the test and 
' work gages mounted on stands at eye 


level. The hand wheel is horizontal with 


' its center about three inches above the 


table top. This arrangement provides 
more working space on the table and a 
different arm movement is applied pres- 
sure to the cylinder. It is not preferred 
by all of the men working on gages but 
does afford a change. 

This section also builds special ma- 
nometers using plastic tubing or glass. 
If these manometers are to be used for 
liquid level measurements with bubblers, 
we manufacture scales calibrated in 
linear height of liquid being measured. 

Special dials are manufactured to in- 
dicate the output of pneumatic trans- 
mitters. These dials or scales may be 
calibrated in the same units as the 
transmitter. 

Pressure recorders are calibrated in 
the same manner as gages. 

Instrument pilots are also checked 
and repaired in this section. Jigs are 
provided such that the pilots may be 
mounted and adjusted to simulate ac- 
tual operating conditions. 

Registers or counters for displace- 
ment meters are also repaired in this 
section, 

Both metal and wooden cabinets are 
provided for storage of supplies and 
parts. We find it advisable to keep the 
spare parts supply in the shop at an 
absolute minimum. 


The more common instruments are 
shown on photographs and “exploded” 
drawings. These charts are on the walls 
near where the work is being done. 


Control Vaive Section 


This section is allotted a relatively 
large working space, due to the va- 
riety and volume of work. Items serv- 
iced include control valves, float type 
levels, liquid displacement meters, gage 
columns, pump governors, and all the 
larger jobs not handled in the manom- 
eter section. 

Valves range in size from 1%” 
through 20”. Flanged valves up to 4” 
are mounted on a special holding device 
which is fastened to the work-bench. 
This device consists of a split sleeve, 
to which is adapted a series of shafts, 
fitted with flanges to match the valve 
flanges. The shaft is notched and 
grooved to permit rotation of the valve 
through 360° in 90° steps, with safety 
catches to prevent valves being acci- 
dentally dropped. The shaft is drilled 
through and tapped for an air connec- 
tion so that the valve may be tested 
during the grinding-in operation with- 
out reassembling. 

Work on screwed valves is done by 
either holding in an ordinary machin- 
ist’s vise or on the bench top. 

Work on valves 4” and larger is done 
on the shop floor. 

A complete set of shop-made tools is 
available for removing or replacing seat 
rings. 

We also have a set of jigs for posi- 
tioning broken spring barrels and valve 
yokes for welding. We have found these 
holding devices absolutely essential to 
get perfect alignment of the valve. 

Very little time is spent in grinding 
the seating surfaces. We have found 
that it is easier to reface on a lathe. 

This section of the shop has several 
pneumatic nut runners and impact 
wrenches which speed up the work, es- 
pecially when it is necessary to remove 
a diaphragm cover plate. 

After assembly, each valve is checked 
for stem travel, initial opening pres- 
sure on diaphragm, and full opening 
pressure. 





Holding device for flanged valves. 





Wall charts are used to indicate the 
travel of the various sizes of valve 
plugs. Other charts are used for refer- 
ence in selection of packing and lubri 
cant for each service. 

As will be noted in Table II on shop 
work, quite a few valves are manufac- 
tured in the shop in the course of a 
year. This is especially true when a 
pilot unit is being built or revised. In 
other cases, control valves are altered 
to fit certain conditions. As an example, 
a hydraulic actuator designed, 
built, and installed on a 6” three-way 
valve within an elapsed time of thirty- 
six hours. We have a special differen- 
tial pressure regulator for holding seal 
on pump glands. About fifteen of these 
were built within a period of two 
months. 


was 


A special vise has been constructed 
to hold melon type level controllers and 
displacement meters. Displacement me- 
ters are calibrated on a shop built rack 
with adapters which will accommodate 
meters from %” to 3”. Connections are 
made pressure-tight by adjustment of a 
hand-wheel which moves the outlet pipe. 
The meters are calibrated with water 
which is discharged into a tank and 
weighed. Three calibration runs are 
made, each at a different rate, as indi- 
cated on an orifice meter. 

For several years we cleaned gage 
columns by dismantling them. This re 
sulted in considerable breakage of 
glasses. We are now able to clean about 
90% of our gage columns by circulat 
ing solvents through them. This clean- 
ing equipment consists of three solvent 





Holding device for flamged valves, in use. 
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Pressure-gage testing and calibrating stand. 


storage tanks, equipped with steam coils 
for heating, and a circulating pump. 

Inspector’s tube micrometers are re- 
paired and checked in this section. 

Miscellaneous equipment in addition 
to air testing manifolds includes a Flex- 
drive unit with burring, reaming, and 
buffing attachments; a spring tester, a 
jig for forming tube metal thermocouple 
protecting sleeves, and a 60-ton hollow 
plunger jack for pulling butterfly valve 
shafts. 

This area is covered by two cranes. 


Clock Room 


The clock room is quite small and is 
sealed. It is equipped with forced draft 
ventilation because of the confined area 
and because of the various solvents used 
in cleaning parts. A L & R parts wash- 
ing machine is used. Some watch mak- 
ing equipment is provided and instru- 
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ment maker’s lathe is on order. 

There is a dust tight cabinet for stor- 
ing repaired clocks. 

Odds and ends handled in this room 
include padlocks and keys, gaging tapes, 
and flashlights. In this room is also a 
stenciling machine used to make metal 
nameplates and identification tags. 


Tool Room 


A section of the Shop Supervisor’s 
office is partitioned off for a tool room. 
The tool room man cuts all gaskets and 
diaphragms, and keeps the shop supply 
of packing and lubricants. He also cuts 
glass for gages and instrument doors. 
This tool room also serves the Field In- 
strument Men when special tools are re- 
quired. Tools peculiar to the machine 
section are not kept in this room at the 
present time. Much improvement is pos- 
sible in this system. 


pH Control 


A small cabinet and bench a: 
ed in another section of the S 
pervisor’s office; in this are k 
pH comparators and indicators ; 
as ammonia meter parts and ch 
used in pH and chlorine determi: 
This work will be done in the la 
when our expansion program ji 
plete. 


Machine Room 


We maintain quite a complet: 
of machine tools and do all mac} 
work in connection with instrum: 
pairs excépt work that is too large ¢ 
our machines to handle. 

This section is under the supe: 
of a working shop foreman and 
ates two shifts—sometimes three shifts 
Machines now installed include t 
lathes—one 20”; one 14”; and one 1 
a No. 2 Universal mill; a 21” 
press; a power hack saw; and a pa 
tograph. Miscellaneous power tools 
addition to grinding wheels include 4 
small high-speed drill, a diamond cyt 
ting saw, and a tool grinder for t! 
pantograph. Another 14” lathe, a: 
strument maker’s lathe, and a sma 
mill are on order. 

It is evident that we are equipped t 
make almost any part we need. E 
amples include flow nozzles up to 16’, 
all sizes of valve trim, thermowells, et: 
We have a complete set of jigs for seat 
rings as well as numerous shop-mac 
attachments for holding and lining wy 
machine work. 

The pantograph is used to mak 
scales and name plates. By use of a 
device developed by one of our eng 
neers, we can fabricate a flow nozzi 
template in a few minutes. 

Many special pieces of apparatus ar 
built for the lab; examples includé 
variable-wave-length cell for the infra- 
red machine, a lamp and lens holder fo: 
the ultraviolet machine, rotamet 
floats, etc. 

In 1945 we designed and built t 
liquid gravity recorders, fourteen 
bronze venturi tubes, one level indica- 
tor for —50°F. Gear trains were mad 
to transmit this measurement through 
Autosyn motors. Other jobs include a 
pipe layout tool, micrometer depth 
gages, and two pressure recorder-con- 
trollers with a range of —1” to 
of water. 

Acetylene welding equipment is kept 
in this section. Our welding is confined 
to structural work, no pressure-tight 
welding is permitted. Jobs include fus- 
ing thermocouples, orifice plate ha 
dles, and repairs to instrument parts. 


Electrical Section 

The primary function of the El 
trical Section is repairing and calibra 
tion of potentiometers. However, ma! 
odd electrical jobs are handled. 

Equipment includes the usual m 
volt potentiometers ranging from 0 t 
50 and 0 to 11lmv; three Wheatston' 
bridge circuit testers; a Weston 
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-85 Industrial circuit tester; three volt- 
F meters; a decade resistance box; and a 
' v’Arsonval galvanometer. 
There are also two thermocouple 
| checking furnaces. Electronic testing 
© equipment is being added from time to 
‘time but most of these instruments are 
| kept in the Maintenance Section of the 
| plant laboratory where they are used 
on the mass spectrometer, infrared, ul- 
traviolet and similar instruments. There 
is also an Allen magnetizer for restor- 
' ing instrument magnets. 
The men in this section overhaul or 
rebuild potentiometers and resistance 
' thermometers. They can wind coils and 
' change slide wires to any range desired. 
| Assignments in this section are rotat- 
ed semi-annually among the technician 
group, Which is the highest classifica- 


| tion below supervision. 


Although not directly connected with 
the shop program, the men in the Spe- 
cial Instrument Section are under the 


' same supervision as the shop men on 


| pyrometer work. The special instrument 
section is composed of men specially 
selected for assignment to laboratory 
instrument, A background of experience 
and education in electronics is required. 


'Many of the instruments now being 


studied in the laboratory will be used in 
plant operations in the not-too-distant 


' future. In fact, both the infrared and 


ultraviolet spectrometers are used in 


' process work today. By working with 


the laboratory group during the devel- 
opment of these instruments, we are 
better prepared to service them in the 
plant. Our men also have lent some as- 


| sistance in research and in the develop- 
' ment and modification of these instru- 


ments. 


Viscellameous Equipment 
Field checking instruments available 


| in our shop include 2 portable gas bal- 
ances; 


a 100” water manometer; an 
aneroid barometer; a portable draft 
gage; 2 Orsats; an absolute pressure 


' gage; an optical pyrometer; two po- 


tentiometers calibrated in degrees and 
another calibrated in millivolts; a cir- 


| cuit tester; a pH indicator; and a wide- 


range conductivity indicator. Four pre- 
cision rotameters are available for test- 
ing small orifices and flow nozzles where 
data are not available for calculating 
coefficients. 


FIELD DISCUSSION 
Since at the beginning we decided to 


| build our organization around the field, 


it should be in line to discuss the field 
organization and some of the tricks and 
gadgets employed in this work. 
Immediate supervision of field instru- 
ment work is assigned to Instrument 
Technicians; this classification was de- 


| veloped from the old “pyrometer man” 


after we abandoned specialization. The 
Technician may be assigned one or more 
operating units, depending upon the 


| humber, type, and service requirements 
| of instruments in his area. He is assist- 


ed by lower rated men, some of whom 








Outdoor receiving and shipping area for large valves and pressure regulators 


are on permanent assignment. The 
Technician is responsible for installa- 
tion, maintenance, repair and operation 
of all instruments in his area, regard- 
less of type. Where special instruments 
are used he may, of course, require as- 
sistance from other members of the De- 
partment. We have nineteen field zones 
or technician assignments in the Refin- 
ery and six in the two rubber plants. 

During construction a Technician is 
assigned well in advance of completion 
of a new plant. He tabulates all flow 
data, locates all points of measurement 
and all points of control; and makes a 
thorough check of each installation. Be- 
fore the unit is put on stream, he pre- 
pares the instruments for operation. He 
assists the operators in bringing the 
unit on stream and keeps records of 
changes which should be made at any 
down time. 


Preparation for operation includes 
checking calibration of transmitters and 
receivers, putting in mercury, checking 
thermocouples for location and polarity, 
checking valve action, testing and ad- 
justing alarms and signals, testing for 
leaks in transmission and control lines, 
and other routine servicing with which 
all instrument men are familiar. For 
sealing pressure gages and meter leads, 
we use a pot or seal chamber mounted 
on wheels. Checking of transmission 
lines and thermocouple leads is facili 
tated by use of magnetic monophone ot 
telephone sets. Where we do a major 
construction or replacement job our 
selves and must run a lot of tubing we 
use a small air hoist to stretch the tub 
ing, layout it in a trough to keep it 
straight. Recently we adopted the use 
of pipe instead of racks to support tub 
ing runs. 
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Spectroscopy in the 
Petroleum Industry 


Some of the instruments in the ! 
Research Laboratory, Elizabeth, N 

Top left—Grating Emission Spectrograp! 

Top right—Continuous Infrared Gas Ana 
for plant application. 

Center—Recording Infrared Spectrograpt 
recent design. 

Lower left—Recording Raman Spectro 
(experimental). 

Lower right—Microphotometer for ex 
tion of spectra. 
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XI. HIGH-VACUUM TECHNIQUE 
IN EQUIPMENT PRODUCTION (Cont'd) 


THE STATIC VACUUM SYSTEM IN EQUIPMENT PRODUCTION 


Vacuum-jacketed vessels and columns are used exten- 
sively in scientific research. On many occasions when such 
special equipment cannot be purchased, the glass blower is 
asked to make parts or the entire assembly. For the sake of 
review and also to point out additional fabricating tech- 
niques, and production, silvering, degassing and evacuation 
of vacuum-jacketed flasks and columns will be discussed. 

Vacuum-jacketed flasks, commonly called Dewar flasks 
after their inventor, are useful for storing refrigerants such 
as liquid nitrogen or a dry-ice-trichloroethylene mixture. To 
minimize evaporation loss a double-jacket arrangement is 
used, Fig. 142C. The annular space between the inner and 
outer walls is evacuated after the walls are silvered. Such 
fasks can be made in various forms, the most common of 
which are the narrow-mouth and wide-mouth flasks. The 
steps involved for making these flasks are illustrated in 
Figs. 142A and 142B. The inner jacket is formed and the 
glass at the open end is spun into a flare which fits snugly 
into the outer jacket. The inner jacket is then centered in 
the outer jacket with two pads of fiber-glass ribbon. Stream- 
ers from these pads are required for their removal after the 
fare seal is completed. The assembly is then mounted as 
shown in Fig. 142B and the outer jacket is drawn down 



























































Fig. -142 


until the opening in the glass is about 10 mm. The excess 
glass is cut away in the burner flame and a 10-mm. tube is 
sealed to this opening. The tube is constricted in the burner 
flame until the opening is about 2 mm. and the wall thick- 
hess at the construction is twice the original wall thickness. 

When Dewars are to be strip-silvered, two tubulations are 
required instead of the one, Fig. 148B. These tubulations 


Scientific Glass Blowing and 
Laboratory Techniques 


By WILLIAM E. BARR and VICTOR J. ANHORN, Gulf Research & Development Company 


are sealed to the bottom about one-half the distance from 
the center line of the Dewar and the outside wall. The cen 
ter tube is then removed. The flask in the open furnace, Fig 
140, was constructed in this manner. 

Distillation heads for low-temperature distillation columns 
are built on the principle of the Dewar flask. The cooling 
head of a low-temperature distillation column is shown in 
Fig. 143B. The inner jacket is formed and a flare is spun o1 
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both ends. These flares should fit snugly into the oute: 
jacket. The outer jacket, to which is sealed the tubulation, 
and the inner jacket are mounted on holders as illustrated 
in Fig. 148A. The holder for the inner jacket should be a 
tube of vitreous silica which will not soften when the large 
flare seal is made, A blow tube is connected to the holde 
on the opposite end. The large flare seal is completed by 
fusing the glass, blowing it out and tooling it down with a 
carbon tool. The blow tube is then connected to the tubula- 
tion and the small flare seal is completed. Both seals are 
carefully annealed as soon as they are made. 

A special condenser with a vacuum jacket is illustrated 
in Fig. 143C. The inner jacket is formed and a flare is spun 
on the open end. The outer jacket is made and a tube is 
sealed to the side. The spiral is sealed into the inner jacket 
and a short extension is immediately sealed to the ring seal. 
This extension is then flared. The outer jacket is slipped 
over the inner jacket and the entire assembly is mounted 
on a vitreous silica tube which has a small hole behind the 
asbestos tape. As the flare seal is made, air is blown through 
the vitreous silica tube to keep the extension tube of the 
spiral from becoming too hot. The spherical joint is ring- 
sealed to the bottom of the jacket assembly. All seals should 
be annealed as soon as they are completed. 

When large Dewars are needed with an outlet at the bot 
tom, it has been found advantageous to insert a spiral be 
tween the inner and outer jackets. The contraction caused 
by the temperature differential when the refrigerant is 
poured into the flask is absorbed by the spiral. The flare seal 
is made first and the spiral is then ring-sealed to the outer 
jacket. 

In all glass jacketed columns, two tubulations are re- 
quired on opposite sides if the jackets are to be strip- 
silvered. 
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TWIN SEAL 


hydrostatic TES? UNIT 


Guaranteed 
te hold 
pressures to 
10,000 psi 
without leakage 
or seepage... 
even with grit! 


BENCH TESTING UNIT with DEAD WEIGHTS 


(also Portable Field Unit) 

A dependable, precision unit for testing and 
repairing pressure gages and instruments . . set- 
ting hydraulic valves, relief valves, etc. . . . hydro- 
static testing. Standard sets of dead weights 
range from 5 to 1,000 psi to 5 to 10,000 psi. 

Equipped with Twin Seal check valve. 

Write for Bulletin 1046. 


MANSFIELD & GREEN 
4601 EUCLID AVENUE, CLEVELAND 3, OHIO 


TYPE 
1500 


Ulbnor PORTABLE 


This compact, lightweight pyrometer is mounted in a magnetically 
shielded metal case, providing for accurate temperature readings in 
shop and general industrial use as well as in the laboratory. 

The pyrometer movement is the Alnor double air gap type with 
Alnico magnet. The case is heavy gauge sheet steel, providing mag- 
netic shielding so that Type 1500 may be used on a steel top table, 
near other magnetic instruments or in strong alternating fields with- 
out suffering the unpredictable errors experienced with unshielded 
pyrometers. , 

Type 1500 is available as a single circuit pyrometer with a choice of 
ten scale ranges, 0-400 to 0-3000 F, or as a double or triple range in- 
strument built to order with scales as specified. Centigrade scales can 
be furnished. Write for descriptive bulletins. 


PYROMETER 


ILLINOIS TESTING LABORATORIES, INC. 
420 NORTH LA SALLE STREET + CHICAGO 10, ILLINOIS 
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Vacuum Jacketed Columns 

Silvered vacuum-jacketed distillation columns m 
some provision for the longitudinal expansion or co: 
on the inner or outer tubes, because of the thermal ; 
of this type of insulation, There are various ways + 
vent expansion breakage. The first is to match th: 
sion of the inner and outer tubes by using a vitreo 
tube which has a very low coefficient of expansion 
inner tube and Pyrex brand glass No. 744 for tl] ute 
jacket. This practice was recommended by Podbielnia.12 , 
second method of matching expansions, especially 
temperature range 50 to 300°C., is to maintain temp: 
on the outer jacket so that the gradient across the two { 
is of the order of about 5°C, This is accomplished by us); 
an electric heater on the outer jacket. Operation of + 
distillation column is thus complicated by temperature ¢o, 
trol. A third way of overcoming the disastrous ef 
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unequal expansion is to provide a flexible glass section 
either the inner or outer tube. Glass tube spirals have be 
used successfully on the inner tube. These spirals are suf 
ficiently flexible to absorb the unequal expansion but off 
the disadvantage of increasing the length of the colum 
Instead of spirals for the flexible tube section, it has beer 
shown by D. J. Pompeo and E. Meyer?! that flexible glass 
bellows on the outside tube can be used with a great deal of 
success. 

A glass-blowing lathe is required for the construction of 
glass bellows because the tube must be held perfectly cen- 
tered. Since a short section of the glass is fused for each 
convolution, it is obvious that uniform wall thickness, which 
is essential in bellows construction, cannot be obtained ir 
hand work. There are two forms of bellows. If the annular 
space between the inner and outer tubes of the column is 
about %” the outside bellows must be used. This form of 
bellows has the disadvantage of extending out from the 
tube. The thin glass of the bellows is exposed and can be 
broken quite easily. However, guards can be made if neces- 
sary. The second form is the inside bellows. 

Convolutions for the outside bellows are made as follows: 

1. A section of tubing 51 mm. in diameter is chucked in 
the lathe. Several layers of asbestos tape should be wrapped 
around the tubing before it is chucked. This tape will prevent 
breakage if the tube is not entirely true, because the chuck 
tension is localized to about 1” length of the tube. A blow 
tube is connected to one end of the tube and the other is 
closed with a stopper. 

2. A 2-cm. circular section of the tube is then heated 
while the tube is in rotation. The glass is then blown out 


slowly after the flame is removed and the tailstock of the 


lathe is moved so that the glass has the shape illustrated 
at B in Fig. 144. The glass is then allowed to cool for about 
four seconds and the blown section is pushed together until 


the shape illustrated at D in Fig. 144 is obtained. It is 
possible to form the glass in this manner because the g|ass 
at point C, Fig: 144, retains heat longer since it is thicker 
and closer to the tube than the glass at the periphery of the 
bellows. Properly-made bellows require precision timed move- 
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OW temperature re-formation 
of boro-silicate glass tub- 

ing by the new Fischer & Porter 
Glo-tech process (patents pend- 
ing) retains all the original 
properties of the glass. Low 
heat is scientifically applied and 
the very moment the _ glass 
reaches a temperature at which 
it is sufficiently fluid, reshaping 
of the internal bore automatical- 
ly takes place. The hard, clear 
surface and the high corrosion 
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resistance of the glass are, if 
anything, improved. Further- 
more practically no strain is in- 
troduced by this method, so that 
annealing does not alter the pre- 
cise internal dimensions ob- 
tained by the Glo-tech process. 
Round or square tubing from 
smallest capillary up to 6 inches 
internal diameter can be fash- 
ioned. May we help you with 
your applications for precision 
bore tubing. 


FISCHER & PORTER CO. fitcono pa. 
Precision Bore Tubing, Fused Absorption Cells, All-Glass Rotameters 
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ment in their formation with due regard to contro! 
viscous glass, 

It has been found that the wall thickness of the bellows , 
the periphery should be about 0.4 mm. for best resu!ts 

3. Additional bellows are made by moving the burne, 
mm. from the first and repeating the above operatio: 

4. The entire assembly should then be carefully a: 

Convolutions for an inside bellows are made as f. 

1. The glass tube, 51 mm. in diameter, is chucked 
lathe as described above. The blow tube is not requi 

2. A 10-mm. circular section of the tube is evenly 
and stretched to 20 mm. as shown at A in Fig. 14 
eg Tie ° a 


f 


a 








Fig. 145 


thin section is then tooled down with a 6-mm. carbon rod t, 
a depth of 10 mm. as shown at B, Fig. 145. The shoulder at 
B is then heated with a Hoke hand torch and the tailstock js 
moved 5 mm. toward the head chuck. The shoulder on the 
other side of the convolution is then heated and the tailstock 
is moved 5 mm., completing the convolution as shown at D, 
Fig. 145. 

8. Additional convolutions of the bellows are made as 
above with 20 mm. between each. The entire bellows is then 
carefully annealed. 

It has been found that five convolutions are sufficient for 
columns 18” long when inner tube temperatures up to 350°C 
were obtained. For columns 48” long, seven convolutions, 
Fig. 145E, have been successfully used on columns where 
inside tube temperatures of 300°C. were used. In both cases 
the difference in temperature between the inner and outer 
tubes was about 200°C. 

The production of bellows requires a technique which can 
only be gained through experience. The most important thing 
to remember is that the wall thickness of original tube and 
of formed convolutions should be uniform. The wall thick 
ness of the convolution at C, Fig. 145 should be 0.4 mm. with 
a gradual increase to 0.8 for the glass at the shoulder C 
The size of the convolutions for the bellows need not vary 
much with different tubing sizes except when certain con- 
volution depths are required. 

Long column sections are sometimes required in distilla- 
tion problems. The production of jackets, of the order of 
120”, is possible but equipment of this size becomes quite 
cumbersome. Jackets with overlapping sections, Fig. 146, 
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are convenient. A thin layer of asbestos tape in the lapped 
section prevents glass-to-glass contact and yet allows for 4 
certain amount of flexibility. Each section of the jacket can 
be made with bellows so that the expansion is compensated 
in that section. 


Silvering Vacuum Flasks and Jackets 

Silver-plating the walls of vacuum-jacketed glass equip- 
ment increases their heat-insulating properties greatly—in 
some cases enormously. R. B. Scott, J. W. Cook and F. G. 
Brickwedde1* studied techniques for silvering Pyrex brand 
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MOISTURE 
TESTING 


TNT 


T'KNOW-HOW'’' 


be Yours 
for the Asking 
Present your moisture problems to 
Seedburo . . . headquarters for 


moisture testing “know how” since 
j 1912. No charge for study and 
recommendations. 
| Seedburo technical men have solved moisture analysis diffi- 
lties related to grains, nuts, dehydrated foods, cocoa, cotton 
linters, silica gel, zeolite and numerous other products. Quite 
Nikely they can help you. Their recommendations are un- 
‘biased because Seedburo handles a wide selection of moisture 
testers—one for every need. 
The Steinlite one minute moisture tester—fast, accurate, easy 
No use. Calibrated against official oven methods. 












644 BROOKS 
BUILDING 
CHICAGO 6, 
ILLINOIS 





DIALS, designed for 
P ANELS, Maximum Utility 


NAME PLATES and Sales Value 





Planning dials, name plates, 


panels? Check Premier. 
We're specialists in etched 
metal products that offer 
the PLUS of sales appeal 
to maximum utility and 


visibility. Sharply defined 
markings, close tolerance 
calibrations, accurately 
positioned lettering, and 
permanence of finish char- 
acterize all Premier pro- 
ducts. We have complete 
and centralized facilities, 
with specially developed 
equipment for plating, 
blanking, piercing and 
forming. 





















Etched or Lithographed on 





WRITE FOR BULLETIN ® Aluminum © Brass 
® Bronze ® Copper 
® Monel ® Nickel Silver | 





® Stainless Steel 


PREMIER METAL ETCHING COMPANY 


Quality Products for Over 35 Years 
| 43-21 2ist STREET, LONG ISLAND CITY 1, N. Y. 















































BIMETAL 
_ceomner 


BIMETAL CONTACT ry 

: SPRING> | | 

Ay 
BIMETAL 


Fan 
2 . |! CONTACT 
yA : 


POINT OF REVERSAL OF DEFLECTION 


A light flashes on and off . . . an electric iron 
tempers its heat to save delicate fabrics ...a 
monster vomits a blinding white flood of steel 
at a pre-determined heat... each at the command 
of the Mighty Midget, Thermostatic Bimetal. The 
drawings show typical temperature responsive 
devices in which Chace Bimetal is the actuating 
element. Many, many others function day in, day 
out, without fanfare or complaint, hidden away in 
heat- or cold-producing mechanisms so common 
we accept their faithful performance uncon- 
sciously. Still others, small enough to fit in your 
watch pocket, cause wheels of industry to grind, 
flames to roar, gases and liquids to freeze... 
and protect delicate electrical equipment. Engi- 
neers know that for PRECISE control of heat or 
cold, they can depend on the 35 Chace Bimetals. 


MITK oo PV cg Kove) 


a hllan CAUR2LTS 6 


Thermostatic Bimetals 


1609 BEARD AVE. + DETROIT 9, MICH. 
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glass No. 774 and found that equipment made of th 
could be successfully plated by adjusting the pro 
and reagents of the Brashear formula. Their form 
been used successfully in this laboratory and for con\ 
will be outlined from their work. 

Means of Introducing and Removing Cleaning and S'l), 
ing Solutions. In all equipment which is to be silvered, goy 
provision must be made for introducing silvering solutig, 
Since such equipment generally is also evacuated, the oy, 
ing for introducing the silvering solution can also serve , 
a tubulation through which the jacket is evacuated. It },. 
been pointed out before that the tubulation must haye 
constriction near the vessel in order that it can be propery 
tipped off. This constriction will cause some difficulty wh 
introducing cleaning and silvering solutions unless som 


snugly into spaces where clearances ° , . : 
special expedient is used. The.system illustrated in F 


must be measured in fractions of an 
inch. If heavy vibrations or shocks 

are to be encountered, its sturdy 
armor gives added strength 

and longer life. Made in both 
straight and angle types, weighing 

but 5 and 7 ozs. respectively; and in 
standard ranges from minus 30 to 

plus 750° F., and special ranges in 
both Fahrenheit and Centigrade scales. 
Straight type, 9 in. overall. Easy to 
read because of lens-front and yellow 


back with scale engraved on glass. 





H-B Instrument Company, 
: : TO HOUSE 
2525 N. Broad St., Philadelphia 32, Pa. ALL RUBBER VACUUM OR 
VACUUM TUBING PUMP 
CONNECTIONS . 
THERMOMETERS © THERMOSTATS © RELAYS 


HYDROMETERS © THERMO-REGULATORS 








VACUUM 
FLASK 




















Fig. 147 


is very convenient for adding and removing liquid from a 

jacketed vessel. The three-way stopcock is clamped to a 

rigid stand. Vacuum on the suction flask is supplied by « 

pump or house vacuum. The jacket can be evacuated b) 

turning the stopcock connecting lines A and B, Fig. 147. Th: 

solution can then be added by filling the funnel and turning 

the stopcock until lines C and B are connected. Solutions 

can be removed by turning the stopcock connecting lines 

B and A. V 
The Silvering Solutions. The three solutions required fi 3 

STANDARD FOR TESTING OTHER GAUGES silvering glass equipment are prepared as follows: M 

1. Fifty grams of silver nitrate (AgNOs3) are dissolved —& 


L. 
Recognized as the standard for testing pressure read- : 7 13 ‘ati i i red K 
ings with dead weight accuracy, Heise Extreme ves we teens ont oa yahoo gor apa should be stored sn 
Precision Gauges provide the quickest reliable way in & clean bows an ep piace. Vv 


of testing: (1) new ordinary gauges, (2) inspector's 2. Ninety grams of potassium hydroxide (KOH) are cis pow go 
gauges, (3) for faster results where dead weight solved in two liters of distilled water. This solution is als hanna 
testers have been used. stored in a clean bottle. No storing precautions are neces hequency, 
RANGE PREM 6-20 TO 6-16.000 P.8.1. sary except that the bottle should be kept stoppered whe Suni es 
814” DIAL not in use. The solution improves with age. | WRITE 
12” DIAL 3. Eighty grams of cane sugar are dissolved in 800 ml. 0! tange of n 
16” DIAL .........201.20 & 194.00 distilled water. A solution of 3.5 ml. of nitric acid (HNO:) Bygy | 
with a specific gravity of 1.42, in 100 ml. of ethan DEPT. 
(C2H;OH) is added to the sugar solution. 


eA 
DI URDON TUBE LABORATORIES The silvering solution consists of 16 volumes soluti 
veaey NEWTOWN, Cor N TIC 4 





8 volumes solution 2 and 1 volume solution 3. 
Cleaning Equipment Prior to Silvering. Glass equipme' 


PANY which is to be silvered should be carefully cleaned. Th 
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Here’s Fluxing Efficiency 





aviat & PIVOT MIG RQ) sate Bearings 


Smallest Sizes 
Lowest Prices 









































on — 


The first MICRO Ball Bearings ever made in the 
United States by modern methods of precision 
production. Lowest prices on the industrial mar- 
ket for a first-quality product. 


Complete Details On Request 


¥ 

©) BE 
a 

mi |) 


PIVOT BEARINGS RADIAL BEARINGS 


SIZES—5/32” to %” O.D. . 
(also 4mm. & 5mm.) SIZES—'s" to %" O.D. 


RATINGS—3.4 Ibs to 22 ibs. RATINGS—24 Ibs. to 36 Ibs. 
QUANTITY PRICES-From 16!2c QUANTITY PRICES—From 64c 





Photo courtesy Bell Aircraft Corporation 


voli NAR TTR BALL BEARINGS, In i KESTER FLUXES 


® Your soldering job can be only as effective as the 


HERE ‘ Ss be tter, fas ter | flux you use. Don’t take chances on solder failure be- 


: | cause the flux isn’t suited to the job. Be sure with Kester! 
M @) IST U we E T E ST J N G @ Nearly half a century of practical experience is 
| behind the development of Kester Fluxes. Drawing 
PORTABLE | on that experience, Kester engineers have developed 
| a vast range of flux formulas covering every possible 
EASY TO USE Axe | soldering requirement. 
NO POINTS TO BREAK Pere is : | @ Various types of seams, spot soldering, electrical 
OR MAR. ore é connections, sweating operations—all have their own 
special requirements, all their own special fluxes. 
ACCURATE DOWN i 
iH @ In any form—salts, paste or liquid— you can count 
TO 0% » | ae oa “ on Kester Fluxes to form solder bonds that hold tight 
K. ‘ and provide top product performance. 
VERSATILE 


3 MODELS... 


: L-2, Flat Surface Type: for smooth surfaced materi 

1 K-2, Irregular Surface Type: specially atone i rough or 
smooth materials of any contour. 

V-2, Thin Material Type: for thin, smooth surfaced, flat materials. 


Seats eaten, based on standard method for your trade, supplied with 4216 Wrightwood Ave., Chicago 39, Illinois 
MANY APPLICATIONS—Moisture Register is based on principle of high Eastern Plant : Newark, N. J. 








@ To be sure of the right flux on every soldering oper- 
ation, consult Kester engineers. They’re soldering 
specialists, and there is no obligation. 





KESTER SOLDER COMPANY 








hequency, power absorption. All models have wide field of adaptability, throughout Tea ~ Canadian Plant: Brantford, Ont. 
all industries—as to materials, methods of use and range of moisture content. ~ 
Special calibrations for specific needs supplied at nominal cost. 
MOISTURE REGISTER COMPANY 
DEPT. @, 133 NORTH GARFIELD., ALHAMBRA, CALIF. 
if FLELTRONIC Vy e FGuve2 
. | ’ ’ | 


WRITE TODAY for lete int tion, specifying type of material and 
| tange of moisture content to be tested. 
2 e | 
J mpusray | STANDARD ke INDUSTRY 
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The ‘illustration above shows a 
SUR-SITE unit being used to in- 
spect parts on a traveling belt. 


LET 
THE Sur-Site MAGNIFYING 


Solve Your Inspection Problems! 


These magnifying units are of new and improved 
design, with underside lighting to make better 
and faster inspection. Ideal for inspection of metal 
parts, fabrics, or for locating foreign matter in 
bottled goods. Let us know your inspection prob- 
lem and we will furnish you with the right mag- 
nifying unit to solve it. 
Send for Circular tJ 


(he Surty Mg Co, Gu. 


4139 W. KINZIE ST. HICAGO 24, ILLINOIS 




















Seen 
eff an EPLOSON? 


PRESSURE f ’ 
SEEING NOW —e / 


MADE POSSIBLE BY | 

REMARKABLE NEW 

ELECTRONIC AD. 

VANCE, EMBODIED 
IN 


New 


Syncro-Marker PRESSUREGRAPH 
CLG Te 


Reproduces on oscillo- 
graph screen, accurate 
picture of pressures 
during and after ex- 
plosion, relates pres- 
sure variations to time, 
engine speed, dead 
center, etc. NEW 
STUDIES OF PRES- 
SURE ACTIONS OF 
ENGINES, inciuding Diesels—compressors, pumps, jet engine, etc. 


COVERS “TRANSIENTS.” 
Send for description and full engineering data 


ELECTRO PRODUCTS LABORATORIES 


549 W. RANDOLPH ST., CHICAGO 6, ILL. Phone STAte 7444 


e 
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OPENS SPARK 


f-00r sec 
| 
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_—" : va | 
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SECONDS 
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Anguvlor Sync Pressuregraph Syncro-Marker Oscillograph 
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(sodium bichromate dissolved in sulphuric acid) 
allowed to flow slowly into the jacket. The temperaty, 
the cleaning solution should be about 80°C. All sy f, 
should be covered with the cleaning solution for a , 
30 to 45 minutes. This solution is then removed ana 4. 
jacket is washed six times with distilled water. The jac. 
is then filled with distilled water. 


Silvering Flasks or Jackets. The water in the , 
not removed until the silvering solution is prepared. In fa», 
it is advisable to keep all surfaces wet to obtai: 
silvered surface. The silvering solution is prepared by y; 
a sufficient amount of solution 1. Concentrated ammo; 
hydroxide is added to this solution from a burette while t}, 
solution is stirred. The ammonium hydroxide is added yy; 
the precipitate which first forms just disappears. The ,, 
quired amount of solution 2 is then added. A dark brow, 
black precipitate is formed. (If insufficient ammonium } 
droxide is added to solution 1, a yellow-green precipita: 
formed at this stage indicates that the solution has not be 
properly prepared. When this occurs the entire s 
should be discarded.) Concentrated ammonium hydroxide j; 
then added to the solution 1 and 2 until the brov 
precipitate is almost, but not completely dissolved. 1 
solution can be used immediately or up to an hour aft 
solutions are prepared. 

The water is removed from the jacket and the mixtur 
solutions 1 and 2 is allowed to flow into the jacket. Th 
required amount of solution 3 is added in like manner and 
the contents of the jacket are shaken to insure complet 
mixing of solution 3 with the remainder of the jacket co 
tents. Silvering time usually is from 10 to 30 minutes. Th. 
jacket should be rotated gently to insure silvering of a] 
surfaces. The silvering solution is tested from time to tim 
to ascertain whether silvering is completed. These tests ar 
made by removing a small amount of the solution and noting 
the nature of the precipitate. A flocculent precipitate indi- 
cates that the silvering is completed. The solution is ther 
removed and all sediment is carefully washed out of tl 
jacket. The water is then removed by pumping with a col 
trap between the pump and jacket, Brickwedde!* and co- 
workers found that by repeating the silvering operation a 
better silver plate could be obtained, especially if the first 


silver plate was not completely opaque. 
To be continu 
REFERENCES 

12. W. Podbielniak, Industrial & Bngineering Chemistry, A: 
lytical Edition, Vol. 5, 1933, page 119. : 2 

13. D. J. Pompeo and E. Meyer, Review of Scientific Instru- 
ments, Vol. 12, 1941, page 368. ; 

14. R. B. Scott, J. W. Cook and F. G. Brickwedde, U. 8S. Bureau 
of Standards Journal of Research, Vol. 7,,1931, page 935. 





Maintenance and Servicing 
of Electrical Instruments 


By JAMES SPENCER, in charge of Instrument and Relay Dep', 
Westinghouse Elec. & Mfg. Co., Newark, N. J. 


SHOULD be of great 
value to all those 
whose problem is © 
keep in operation the 





INSTRUMENTS PUBLISHING Co. 
1117 Wolfendale St., 


Pittsburgh 12, Pa. electrical instruments 
on vital production 
Enclosed is $ for equipment. 





copies of Maintenance and Servicing ef = 
ieee Instruments (at $2.00 each). Cloth, xii + 263 pages 
5 X 84 inches, 


274 illustrations 








Name | 
Add Price, $2.00 postpaid 
acs cececcnvniitihiniiiath taieiattiiaiiacihlaliotnaittinnninengeanentiin 
Check, money order or cat 
City eerenwemyns — must accompany order. 
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E Your HIGH-VACUUM GAUGE 


FoR its... RANGE 


Seven fine gauges for measuring high- 
vacuum pressures are shown on this 
page. They are all D.P.I. Gauges— 
all sensitive instruments designed to 
provide accurate readings. Their im- 
portant differences lie in their RANGE 
OF MAXIMUM SENSITIVITY. In 
the chart, the line below the name of 4 
each gauge indicates its full range. The 
RANGE OF MAXIMUM SENSITIV- 
ITY is indicated by the widest por- 
tions of that line. 


Pirani Gauge 


DPM-36 Ionization Gauge 


-8 7 -6 -5 
10 «6°10 10 10 





\ Man ae 


' ' ’ ' 
Radiometer (Knudsen) Gauge 





! ' 
Philips Gauge | 














‘ ' | 
Medium Bulb Double Range Mcleod Gauge 





Knudsen Gauge ae 


' ‘ 
Pirani Gauge — Compensated at zero 


i | / 


Buty! Phthalate Manometer Buty! Phthalate 








' , ' Manometer 
Mercury Manometer 




















Philips Gauge 


Mercury Manometer 


McLeod Gauge | Ww 


Vacuum Equipment Division 


DISTILLATION PRODUCTS, INC. 
Rochester 13, New York 





The Month’s NEW INSTRUMEN 


In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 
For further information use the postage-free Order Card on page 191. 





Industrial Television Systems 


New “Utiliscope” shows on a cathode- 
ray tube screen an image of instru- 
ments, etc., in field of view of its 
camera. (See news release on page 104.) 
Installation, which weighs 121 Ibs., 
comprises camera with deflection unit 
and its power unit (Fig. 1) and moni- 
tor or viewer with its power unit (Fig. 
2). It has fewer tubes than a good 
radio set, and except for the camera 
pick-up tube (Farnsworth Image Dis- 
sector) all its electronic tubes are 
standard types easily available. Image 
Dissector is a cold-cathode photoelectric 
pick-up tube employing an _ electron 
multiplier for amplification of image, 


Fig. 1 


said to provide clear definition of color 
contrast. When used with a two-color 
water gage, for example, it differenti- 
ates between red and green by present- 
ing these colors on the monitor as white 
and black. Image Dissector also per- 
mits a simplified circuit: lens which 
focuses observed object on photo-sur- 
face of Dissector tube can be adjusted 
easily and locked in place; deflection 
circuit which operates Dissector tube 
and sends impulses to monitor over a 
four-lead cable is driven by eight or- 
dinary vacuum tubes, A standard 300- 
watt spotlight can be mounted to supply 
illumination for pick-up unit. Aside 
from external illumination, power re- 
quirement of “Utiliscope” is 245 watts. 
Equipment is designed for 60-cycle 
110-volt single-phase operation, but it 
can be supplied for 50 or 25 cycles and 
for other voltages. Power units con- 
sume approx. 250 watts. Monitor unit 
contains a cathode-ray tube with its 
associated deflection circuits and video 
amplifiers, has an exceptionally wide 
viewing angle: screen can be seen 
clearly within a range of 160°. It is 
said that obstructions, vibrations, dirt, 
ordinary gases and extreme tempera- 
tures do not affect efficiency of “Utili- 
scope,” which is designed for continu- 
ous operation at 150°F. ambient tem- 
perature. Servicing is said to be easy: 
each unit can be removed from its 
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Fig. 2 


cabinet and serviced without disturbing 
any other component. Focus, brilliance 
and contrast can be adjusted on moni- 
tor with a screw driver and then be 
locked in adjustment to prevent tam- 
pering. — Farnsworth Television & 
Radio Corp., Fort Worth, Ind. and 
Diamond Power Specialty Corp., 10340 
Oakland Ave., Detroit 31, Mich. 


Please mention number 201 when filling out card 





Pressure Indicator and Signal 


New “Indicating Pressure Signal” 
combines in one unit: (1) An illumi- 
nated dial (speedometer type) indicat- 
ing pressure gage; (2) an illuminated 
red and green signal corresponding to 
high and low -pressures; (3) high and 
low contacts for actuating audible sig- 
nals or limiting controls, or both. 
Measuring element, spring-restrained 
bellows, is available in standard ranges 
from 0-15 to 0-200 lbs./in.*. Green and 
red signals are produced by adjustable 
color strips carried by indicating scale 
so as to intercept light whenever scale 
reading is outside of predetermined 
normal range. (Note: The same lamp 
that illuminates dials shows red and 
green signals, so that operator is in- 
stantly aware of a burned-out bulb.) 
Audible signal or control is produced 
by independently-adjustable high and 
low contacts. A number of switching 
circuits are available to suit signaling 
and control requirements. Unit is 5” 
square, flush-mounted individually, or 
can be stacked in groups vertically or 








horizontally. When several u 
used in multiple, a separate « 
provided for ready cutting-out 

ible signal and automatically r 
Instrument is said to be part 
suitable for use as a safety 
output air lines of pneumatic ¢, 
trollers or receiving lines of pneumat 
transmitters.—Panelit, Inc., 225 N 
Michigan Ave., Chicago 1, Illi 


Please mention number 202 when filling 





Humidity Indicator 
New “Aminco Water Vapor Indica 
tor” provides rapid indication of wat 
vapor content of compressed gases, and 












be ees 





with modification of procedure for gases 
at or below atmospheric pressure, It 
measures water vapor content fron 
saturation down to 0.001 mg./I. or less 
and measurements are reproducible t 
0.002 mg./l. Determinations are made 
in 2 to 5 minutes as compared to sev- 
eral hours by gravimetric method, wit! 
an accuracy comparable to that of 
gravimetric method. Instrument was 
primarily developed for checking, con- 
trolling, and inspecting the breathing 
oxygen supply for aviators, but it is 
equally applicable to gases in general, 
such as air, He, N, and other gases that 
do not react chemically with either th 
electrolytic film on tip of detector ele 
ment or copper and brass parts of in- 
strument. It is said that by virtue of 
its accuracy and simplicity, instrument 
can be used advantageously for deter- 
mination of water vapor content (rela- 
tive humidity or moisture) ‘in gas ma! 
ufacture, process control, laborator) 
research and control, and testing or 10- 
specting gases under many conditions 
Accuracy is better than 10% of amount 
of water present or 0.001 mg./I., whic 
ever is greater. Advantages are mos 
marked where gases of small or mot 

ate water vapor content are tested, 

where technicians of limited skill ar 
employed. No special skill is require 
and no complex technique is involved 
Only about 0.1 ft.* of gas is used pe! 
test, which is about 1% of amount re 
quired for gravimetric tests. [eter 
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e by means of a cal- 
ulator that has all corrections, con- 
-ersions, and deviations incorporated 
n its scale. “Aminco Water Vapor In- 
icator” Was basically designed to meas- 
- water vapor content of less than 
io relative humidity. However, with 
Feertain modifications in test procedure, 
‘reater water vapor content can also 
the determined. Instrument is designed 
Hor saturation pressures up to 1000 
jhs./in.2 and working pressures up to 
00 Ibs./in.2—American Instrument 
(0., 8010 Georgia Ave., Silver Spring, 
Md. 


Please mention number 293 when filling out 


inations are mad 















card 





‘Horizontal External Comparator 


New horizontal external comparator 
ior inspection and gage laboratory use 
has a wide range of adjustability, 342” 
fin height and zero to 10%” in length, 
‘which permits quick measurement of 
rectangular, threaded or cylindrical 
parts, tapered or straight, to millionths 
of an inch. New features are said to 
ermit rapid set-up and changeover 
heretofore unobtainable without sacri- 
fcing accuracy. They include an ad- 
iustable pressure attachment; elevat- 
‘ing table (easily removed); “Electri- 



























gage” head available in a wide range 
of amplifications; and choice of stand- 
ard or micrometer tailstock (shown in 
insert). Use of micrometer tailstock on 
applications below 1” permits readings 
of 0.0001” from barrel without use of 
gage blocks or masters; if full accur- 
acy of instrument is desired, tailstock 
may be set at zero, gage blocks used 
for set-up, and readings in millionths 
obtained from “Electrigage” head. This 
indicating unit may be obtained in am- 
plifications of 100, 2500 or 5000. Table 
may be positioned horizontally within 
ba range of 10%”, and if necessary can 
ibe quickly removed. Adjustable pres- 
sure attachment knob covers range of 
1 lb. to 2% lbs. recommended by Na- 
stional Bureau of Standards for meas- 
uring threads by the three-wire method. 
—The Sheffield Corp., 15 E. 8rd St., 
‘Dayton, Ohio. 


Please mention number 294 when filling out card 





Vacuum-tube Bridge 
Characteristic Test Set 


_ New vacuum-tube bridge character- 
pistic test set is designed to reduce op- 
serator fatigue and eliminate personal 
errors frequently resulting from cir- 
cuit arrangement. Console unit includes 
bridge and auxiliary switchgear mount- 
ed on control shelf; regulated power 
‘channels; bridge signal source; ampli- 
pfier; indicators, and other accessories. 


q 
a 





All indicators except those for gas and 
heater cathode current are located on 
sloping panels. Voltmeters and respec 
tive ammeters are mounted close to- 
gether. All ammeters have circuit jacks 
for external calibration. Operating from 





a 1500-watt 220-volt three-phase 60- 
FOR YOUR GREATER 
CONVENIENCE 

OW often have you been keenly 
interested in new products but 
failed to find out more because you 
had no time to write letters? Many 


times, no doubt, you regretted having 
let the matter slip your mind 


It will take you but two or three 
seconds to write each number on a 
ecard, See instructions on the facing 
page. 











cycle a-c. source, new unit will provide 
0-600 volt, 100 ma. supply for plate 
and screen grid; 0-300 volt, 100 ma. for 
auxiliary and heater cathode; 0-300 
volt, 400 ma. for emission; and 0-100 
volt, 2 ma. for bias. A reverse polarity 
switch is provided for heater supply 
which can also be used as a second 
auxiliary. Filament supplies include 
0-128 volts a-c, 100 voltamperes; 8 
volts d-c, 5 amperes; 35 volts d-c, 2 
amperes; and 128 volts d-c, 1 ampere. 
Console is approx. 55” high, 70” long, 
34” deep and weighs approx. 1500 Ibs. 
—Sylvania Electric Products Inc., Elec- 
tronics Div., 500 Fifth Ave., New York 
10; 2. 


Please mention number 295 when filling out card 


Platinum 
Resistance-thermometer Bulb 


New type of industrial ‘“Thermohm” 
extends the range of L&N resistance- 
thermometer recorders and controllers 
to 1000°F. and is said to be amply ac- 
curate for the more exacting industrial 
requirements. Speed of response is much 
faster than that of usual heavy-gage 
couples and is matched only by small 
nipe-type or fine-wire couples. It is easy 
to install in ovens, tanks, ducts or pipe 










lines. Its own corrosion resisting stal 
less tube gives ample protection fo: 


normal pressures and _ non-corrosive 
fluids. Like any thermocouple or the 
mometer bulb, it can be used with 


protecting wells where required. Coil is 
protected against contamination by 
moisture or gases. New “Thermohm” is 
equipped with standard universal head 
that facilitates installation and conne« 
tion. Standard lengths are 6” and 12 
—Leeds & Northrup Co., 4984 Stentor 
Ave., Philadelphia Penna. 


Please mention number 20G When filling 
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Packless Diaphragm Control 
Valves 

New “3000 B Series” packless dia 
phragm control valves use packless bel 
lows construction, which can be applied 
to any size or type of “Flo-tested” con 
trol valve for a working pressure of 500 
lbs./in.* at any temperature between 
70°F and 750°F. Bellows is housed in a 
unit assembly and replaces conventiona 
valve bonnet. Bellows unit, piloted into 
valve body and retained between two 
stainless steel gaskets by bonnet assem 
bly, is protected from over-ranging by 





travel stops. A modified packing gland 
is employed as an emergency seal, 
should bellows fail. A tell-tale gage can 
be provided to indicate positively a bel 
lows failure. Bellows unit can be easily 
inspected or replaced in the field, is 
available in two-ply Type 347 stainless 
steel as standard, may be mounted on 
any size screw-end valve from %” to 
14%” and flanged-end valve from 1%’ 
to 12”. Whole valve lift is assured in all 
sizes, This design can be provided with 
three-way or internal pilot balanced 
piston type valves as well as all stand 
ard constructions.—Hammel-Dahl Co., 
243 Richmond St., Providence 3, R. I. 
Please mention number 


207 when filling out car 
Astronomic Dials for Time 
Switches 

New “Astronomic Dial” time switches 
for lighting controls will turn lights 
or other electrical equipment on at sun 
set and off at sunrise throughout the 
year automatically without any atten 
tion. They may be set to operate ex 
actly at sunset and sunrise, or up to 
40 minutes before or after. Provisior 
is also made for them to turn off at a 
fixed time, if desired, anywhere be 
tween 11 PM and 1 AM. Dial is 
equipped with a calendar wheel show 
ing month and day as well as when 
switch will operate. Models equipped 
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with astronomic dials operate on Stand- 
ard Time throughout the year and are 
set for time correction (variation from 
a Standard Time Meridian) for city or 
town where used.—Tork Clock Co., Mt. 
Vernon, N. Y. 

Please mention number 208 when filling out card 





Neutral-color-lines Recorder 
Charts 


recorder charts are printed in 
gray, which is said to make 


New 
neutral 


them easier for operators and super- 
vising engineers to read because of 
greater emphasis given the various 
colored records. New charts are said 
to be especially valuable on recorders 
installed where lighting is poor or 
where it is impossible to get a clear 
view of the chart. Improvement in legi- 
bility is especially apparent with dark- 
colored recorder ink.—Bailey Meter Co., 
1050 Ivanhoe Road, Cleveland 10, Ohio. 


Please mention number 209 when filling out card 


20,000,000-volt Industrial Betatron 


New 20-Mev. betraton is the first 
high-energy electron accelerator to be 
made commercially available. Its proto- 
types have been used successfully for 
thick-section radiography in Ordnance 


Fig. 1 


arsenals (see news release on page 102). 
New production model (Fig. 1) is de- 
signed for plants rather than for labor- 
atories. Manufacturer states that “or- 
dinary x-ray technician skill is sufficient 
for the operator.” Operating principle 
is acceleration of electrons by magnetic 
induction, first stated in Joseph Slepian’s 
1927 patent and first realized success- 
fully by D. W. Kerst in 1940, but with 
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TRANSFORMER 
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ag 


TRANSFORMER 
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improvements and refinements. A 180- 
cycle voltage applied to magnet coils 
produces a sinusoidally-varying mag- 
netic field; electrons are injected as 
field passes through zero value and ac- 
celerated until field reaches maximum 
value in one direction, so that one- 
quarter of each cycle is utilized for 
acceleration. During this 1/720 of a 


ere-3 


BEAM CONTRACTED TO INSIDE TARGET 
RADIUS AFTER ACCELERATION —oR— 


\ BEAM EXPANDED TO 


- \ OUTSIDE TARGET 
\ RADIUS AFTER 
a ACCELERATION 


_" 


EQUILIBRIUM 
0 


RBIT -_ 


a“ 
ELECTRONS 


Fig. 2 (from Transactions AIEE) 


second, however, electron stream races 
350,000 times inside evacuated annu- 
lar conductively-coated porcelain cham- 
ber (called the “donut”) whose design 
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TRIPLING 
TRANSFORMER 


NEUTRALIZING 
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EXPOSURE CONTROL 





and materials obviate need fo) 
vacuum pumping system. Fig. 
electron paths during focusi) 

tion and expansion. Electron 
target constitute one assemb)\ 
dimensions so that (1) deviat 
equilibrium orbit to target f 
tated—accomplished by saturatioy 
pole center and by a current 
through one turn of wire on 

face; (2) largest possible numbey 
electrons miss injector on sx 
revolutions; and (3) an ¢ 

small target size is made 
Natural focal spot is 0.05’ 

0.005” wide and special target de; 
reduces height to 0.01”, so that a vy» 
tual “point source” results, permitti, 
a sharpness heretofore unattainable ;, 
most industrial radiographic 
tions. Fig. 3 shows essential aut 
control elements: at lower lef 
ization chamber which measur 
density; at lower right is integrating 
monitor circuit which trips magne 
breaker when predetermined ; 
value is reached, Fig. 4 shows cont 
cabinet. 20-Mev. x-rays are 

have (1) maximum penetration w; 
out loss of detail; (2) “absolute sengj 


Fig. 4 


tivity” in the sense that, e.g., a 1%: 
flaw is detectable in steel up to 12 
thick when Eastman Type A film 
used; (3) optimal latitude; (4) sma 
diversion of secondary radiation s 
that no blocking is required; (5) rapid 
falling-off of intensity from center of 
narrow-cone beam facilitates protectior 
of personnel.—Allis-Chalmers 575, Mil- 
waukee 1, Wis. 
Please mention number 24() when filling ou 





Cathode-ray Oscilloscope 


New “Type 131” cathode-ray oscil! 
scope is claimed to feature portability 
low cost and practical design for rati 
set servicing and general service ap 
plications. It weighs 18 Ibs. Spel 
10%” high, 8%” wide and 13%” deer 
Signal frequency range from 15 F 
40,000 cps. is provided with a five-rang* 
selection control and a fine frequenc) 
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QUESTION _ 
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eon glow 
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the electrical] dischar 
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containing 
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Orange-red glow 
athode. 
















3000 HRS. OLD 
AND STILL 
PLENTY o'6Low 















ANSWER — (a) Distinctive Orange-red glow 
high visibility, 

(b) Dependable Performance and long life. 
rated ar 3000 hours. 

(c) Very 


y low Current ©onsumption—a< little as 
1/25-wate. 
(d) Low brightn 
(e) High resist 
() C B 


ess, low hear. 


€gular 105. 125, 
a-C or d-c. 
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N—In what sizes are glow la 

QUESTION — 


: neon 
‘ te line of 
»s a complete ‘ves. and 
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"THEY'RE RIGHT ! 
You can read it from 
any angle!” 


eetenteemeneeatal 


This fellow has gone to a lot of trouble 

to prove how easily you can read this new 

Palmer Thermometer. The new Palmer Extrud- 

ed Brass Case plus famous “Red-Reading-Mer- 

cury” does the trick! You now get a full, easy-to-see 
scale with large, clear numerals. 


Other new features include “snap-on” cap; double- 
strength, non-rattling glass; dustproof, rustproof case 
with durable nickel finish. In 4, 6, 7, 9, and 12-inch 
case sizes. Write for new Bulletins 46-2 and 46-3 for 
full data. 


AND REMEMBER—specify this new thermometer on 
original equipment purchased from your jobber or 
equipment manufacturer — there should be no extra 
charge! 














Mfrs. of Industrial, Laboratory, 
Recording and Dial Thermometers 


~ NEN 2521 NORWOOD AVENUE 
. ae CINCINNATI 12, OHIO 
ARERNOWVETERS YC; Canadian Plant 


King and George Sts., Toronto 2 


AUTOMATIC 


BECK 


CONTROLS 


Non-coasting 


BECK MECHANISMS 


for Precise Automatic Control 


HAROLD BECK CO., 3642 N. SECOND STREET, PHILADELPHIA 40, PA. 
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control. Visual study of wave-fory 


provided by a 3” cathode-ray tube « 
signed for 650-volt deflection plate » 
eration. Sweep circuit is built aroyy 


a type 884 gas triode oscillator. Ty), 


complement includes 3AP1 cathode-r, 


tube; 5Y3GT/G rectifier; TY4 rectif, 

| two 707 amplifiers; and the 884 gas + 

| ode oscillator. New oscilloscope is 

| at 105/125 volt; 50-60 cycle; vatt 
input.—Radio Tube Division, Sylva; 


Electric Products Ine., 500 Fifth, 4), 
nue, New York 18, N. Y. 


Please mention number 211 When filling 





Pneumatic Transmission System 


New “Transet” pneumatic transmis 
sion system is said to be particula) 


adapted to applications involving long 


lead lines between transmitter and cor 


Fig. 1 


trol panel, and where compactness 0 
control panel is a consideration. It 

applicable to the control of tempera 
ture, pressure, rate of flow and liqu 
level. “Transet” controller (Fig. 

regulates control valve and also trans 
mits air pressure, proportional to p 
movement, to indicating receiver 
motely located on a panel board. Left 


hand gage of receiver unit (Fig. 2) ' 


calibrated in the same units of meas 


urement as controller chart, thus pro- 
viding an indication of the controlle¢ 
variable. Right-hand gage _ indicates 
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mand 37-1 
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rm position. Thus, when both 
sinters of receiver unit coincide, proc- 
will be under control. Controller 
itting-arm is pneumatically adjusted 
manipulating reducing valve on | 
sht end of receiver panel until point- | . 7 
of pneumatic set gage is at desired | eo i 

jue, Precise control is achieved by “ Ingenious New / 


‘minating, or minimizing time lag in 


ircuit, b ; troller may | | e eas 
ea adjacent a berry = ted { Tec hnical Method 5 wet 


ment. Seven receivers take up no | 
To Help You 


ore space than two conventional 
Simplify Production 


ting-@ 


















































ording receiver-controllers, Hence 
nomy, especially on large installa- 
ms, and greater convenience for 
oeess engineer who can quickly check | 
| related process variables without 
ving to move all over a large control 
om.—Taylor Instrument Companies, 
F Ames St., Rochester 1, N. Y. 
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Tih please mention number 242 when filling out card 
le-ra 
tifie 180°-rotary-action Solenoid 
sie Motor 
Wat New “Rotonoid” operates as a sole- | 
var id except that it rotates through 
k)°, thereby producing torque instead 
thrust, Armature maintains constant 
tem 2 . a 
“ New Centerless Lapping Machine Gives 
ila) ee + ite 
0 Precision of Less Than 2 Micro-Inches! | ’ 
| co 


Now it’s easy to lap cylindrical pieces—quickly—accu 
rately—without specialized operator skill! The new Size 
Control Centerless Lapping Machine handles pieces from 
.010” to 10” diameter without costly set-ups. 





The operator merely holds piece between lapping rolls 
with stick. Pressure applied determines quantity of metal 





removed. Small roll turns piece at slow constant rate. 





Large roll turns more rapidly to remove minute quantities 











| 
i, | 


Centerless Lapping Machine 


of metal. Ideal for lapping oversize gages, worn gage 
plugs to next smaller size, bearings, bushings or shafts 
Roll speeds easily changed. Adjustable for tapers. 








Ideal also to save time‘on the job, is chewing gum. The 


que throughout its entire 180° travel. act of chewing aids the workers’ concentration; seems to 
plications include electromagnetic make work go easier. Furthermore, chewing gum may be 
alves, adding and calculating ma- used even when both hands are busy—increasing worker 
ines and numerous types of instru- safety—and reducing work interruptions. That is why 
ents. Unit is approx. 242” K 256” > many plant owners have made Wrigley’s Spearmint Gum 
4” high; weighs 10 oz. Standard units | available to all. 

how in production have a torque of 16 

















i.-oz, and can be operated continuously You can get mpl te information from 
at 20 cycles per minute without exceed- Size Control Company 
ga safe temperature (60 cycles per 2500 Washington Blvd., Chicago 12, Ill AB-54 

t is MMinute for periods up to 12 minutes) on 
ra- fRl5-volt, 60-cycle a.c, When “Rotonoid” 
u $s equipped with a current interrupter 
1) Mperating automatically at stroke com- | 
ns letion, temperature rise is minimal. | 
pen Jae his means may be employed to ener- 
re im the coil for the necessary time aa mM. H fl T H A W A Y 
ft- Hly. A relay attachment for this pur- ° ° 

ose is available. Special adaptations Consulting Engineer 

Wy: am ee eeeneneer: Co, | offers a specialized development and engineering service in 

J Pease mention number 243, when Aiing out eard | ELECTRICAL, MECHANICAL, ELECTRONIC 

I Tube. B d Set Tes INSTRUMENTS AND CONTROL DEVICES 

| tube, Battery and Set Tester | chvering 

PU Gene ee et @ RESEARCH AND DEVELOPMENT @ PROJECT ENGINEERING 
‘ fombination mutual conductance type | @ PRODUCT DESIGNS @ PLANNING & PRODUCTION CONTROL 
s i a Ste idm a ape @ TOOL AND METHODS ENGINEERING 
. ea oT-vange a.c.-d.c. multi-range set | . in : : 
‘0 Bester, with ranges to 6000 volts a.c. | with facilities for research, model work and pilot manufacturing. 
“ Bed dc. at 20,000 ohms-per-volt d.c. It | 1315 So. Clarkson Street Denver 10, Colorado 





said to provide every facility for ac- 
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Speedy ° Aecuraie- 





ELECTRICAL 


TESTING 


col 


¢ Simple—for unskilled operaturs 

« Fast—up to 2000 items per hour 

¢ Rugged 

¢ Sensitive—1 shorted turn No.44 
copper wire detectable 

© 60 Cycle Test — minimizes 
capacity effects 

¢ Versatile—continuity and de- 
fective insulation tests with one 
handling of coil 


Described in Bulletin 109 





PORTABLE PREC! 


e Compact 
e Sturdy 

e Sensitiv 
e Wide selecti 
e For use in laboratory, 


e to within 2 microvolts 
on of ranges 





SION POTENTIOMETER 


plant and field 


HIGH SPEED LIMIT BRIDGE 


For rapid low-cost resistance testing. 
Widely used for checking resistors, 
coil windings, heater elements, per- 
cussion caps and other similar items 
where inspection costs must be 
me ota Sf 

e Wide range—1 ohm to 10 megohms 

© Fast—up to 2000 items per hour 

e Simple—for unskilled operators 

e Sturdy 

e Spotlight Index—for easy reading 


¢ Versatile—suitable for rapid sorting 
into numerous tolerance bands 

e External Standards — permit auto- 
matic temperature compensation 
when required 


Described in Bulletin 100 


SHORTED-TURN COIL TESTER 


For rapid low-cost detection of shorts 
and opens in electrical windings of 
nearly every shape and size. Widely 
used for checking transformer, relay, 
magnet and solenoid windings, meter 
is motor field windings and other 
similar items prior to assembly. 


7 “ 
OTHER RUBICON 
INSTRUMENTS 


Resistance Standards « Wheat- 
stone, Kelvin and Mueller Bridges 


* Precision Potentiometers « Gal- 
vanometers « Evelyn Photoelectric 
Colorimeter for chemical analysis 
* Automatic Recording Photomet- 
ric Analyzers for NO and H2S « 
Magnetic Permeameters « Magnetic 
Hardness Testers * Other equip- 
ment involving precise measure- 
ment of electrical quantities. 


Literature available on request 





RUBICON COMPANY 


Electrical Instrument Makers 
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3755 Ridge Avenue * Philade!phia 32, Pa. 


curate and reliable solutions of ty}, 
test, set measurement and other ger, 
ice or laboratory problems arisij, 
from modern radio (AM and FM), tele 
vision, industrial and laboratory pra 
tice. A 4%” rectangular Bakelite cage 
indicator provides utmost visibility 
Tube and battery analyzing feature 
include “Electronamic” circuit, devel. 
oped by maker’s engineers, which j 
one operation tests all radio receiving 
tube types for both mutual conductane 
and cathode structure, also an auto 
matic push-button system; free-point 
element terminal selection to _locat 
terminals of all filaments, regardless 
of rotating pin positions. All regular 
a.c.-d.c. analyzing connections are mat 
through only two polarized pin-jacks- 
Precision Apparatus Co., Inc., 92-27 
Horace Harding Blvd., Elmhurst, L. | 
N. Y. 


Please mention number 244 when filling out car 





Carbon Monoxide Alarm 


New “M.S.A. Carbon Monoxide 
Alarm” is designed for protectior 
against dangerous concentrations of 
carbon monoxide in the air—around 





blast furnaces, in steel mills, chemica 
plants, public garages, etc., operates 
continuously, giving both visible ané 
audible warning when carbon monox 
ide concentration in air reaches a pre 
determined level. Predetermined s¢ 
tings can be made for concentration 
as low as 0.02% (2 parts per 10,000)— 
a point at which a few hours’ exposurt 
would be required to produce the firt 
symptoms of carbon monoxide p00 
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ng Instrument draws in a continuous 
ample of the surrounding air and 
forces it over a catalyst which oxidizes 
CO to COz. Heat of reaction is 
gred by thermocouples and indi- 
ted on @ dial in terms of carbon 
onoxide concentration, When concen- 
ation reaches predetermined setting, 
, alarm horn sounds and a red light 
sewel is illuminated. Both signals con- 
tinue to operate until instrument is 
manually reset. Instrument is complete- 
hy self-contained in a weatherproof 
ase, requires only connection to a 
proper rated source of power. It con- 
cymes no more current than a 100-watt 
bulb and is equipped with brackets for 
all mounting.—Mine Safety Appliances 
., Braddock, Thomas and Meade Sts., 
Pittsburgh 8, Penna. 


Please mention number 215 when filling out card 








meas 














Double 

Caliper 
New “No, 17* 
Roch Vernier 
Caliper,” de- 
scribed as “one_ 
of the most useful 

























° ,: Swiss importa- 

‘iving qgetions since the close of 
tance gmtne war,” is an all- 
auto. qEPUTpose caliper with 
point qgrecision locking device 
ocateqand a capacity of 7”. 
-dless Larger sizes are also 
cular qgeavailable. New instru- 
made fqgement combines outside 
ckgs_(gpand inside caliper as 
99.9" shown in illustration, 
L, ] 18 said to have extreme- 


ly sharp knife edges 
increasing accuracy 
and ease of measure- 
ment. At other end of 
the instrument is a con- 
venient depth gage. All 
readings are on the 
same vernier. Instru- 
ment is supplied with 
Metric and English 
reading or with Eng- 
lish only, latter to 
0.001”. As illustration 
shows, a quick-acting 
a precision lock sets in- 
strument at desired 
position by thumb-screw. New vernier 
is supplied with form-fitting leatherette 
plush-lined case with cover. Under- 
signed company also imports a microm- 
peter with barrel readings to 0.001” and 
dial readings to 0.0001”, which also has 
special indicators on dial for use as a 
gage to check tolerances.— Park Sales 
Co., 417 Canal St., New York 18, N. Y. 


Please mention number 216 when filling out card 





| alk 


Audio and Supersonic Frequency 
Meter 


New “T 838 Frequency Meter” 
sical JF for electrical, radio, acoustics measure- 
ates J Mment, recording, telephone and _ tele- 
and #staph laboratories, is a direct-reading 
nox: / Mstrument designed to measure fre- 
pre #Wencies in the audio and supersonic 
set He Spectrum. Seven overlapping ranges 
ions [ate available for frequency determina- 
))— FB tion between 20 to 100,000 cps. Ac- 
sure CUracy on all ranges is +2% of top 
first Be trequency on range in use. Instrument 
son fF '8 said to have a high input impedance 


The man 
with the arm 
3000 miles 


In his business — just like yours these days — he is 
always running out of supplies and parts he needs 
in a hurry. Yet customers have to be satisfied. 

Well, he doesn’t have a nervous breakdown. He 
doesn’t lose customers. Instead, he gets what he needs 
when he needs it by specifying Air Express delivery. 

“Air Express,” he said, “is like reaching out to 
any supplier’s warehouse wherever it is — and pick- 
ing up just what’s wanted. Air Express puts the 
most distant suppliers right next door.” 


opecity Air Express-its Good Business 


@ Low rates. @ Special pick-up and delivery at no extra cost. 


e Direct by air to and from principal U. S. towns and cities. 
@ Air-rail to 23,000 off-airline communities. 
@ Direct air service to and from scores of foreign countries. 
Just phone your local Air Express Division, Railway Express 


Agency, for fast shipping action . 


. . Write today for Air Express 


Rate Schedules containing helpful shipping aids. Address Air Express, 
230 Park Avenue, New York 17, N. Y. Or ask for them at any Airline or 
Railway Express Office. Air Express Division, Railway Express 
Agency, representing the Airlines of the United States. 





GETS THERE FIRST 






























































Rates are low 


To Air Express a 5 lb. pack- 
age 1349 miles costs only 
$2.32! Heavier weights simi- 
larly inexpensive. Investigate! 
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INSTRUMENTS 


Precision Movement . . . Dependability Unlimited 


Alinco Magnets in all DC Instruments—Phosphor bronze control springs— 
perfectly aligned jewel supports—non-shifting balance weights—added to its 
many other superior construction features enables Burlington Instruments 
to maintain critical characteristics. 

All ranges AC or DC available in 2%”, 314”, 414” sizes, rectangular and 
round. Inquiries invited for your specific requirements. 


BURLINGTON INSTRUMENT COMPANY iiniincyon iowa 


a 


with the CORBIN Hand Tachometer 


NO LAG . . . the pointer swings around instantly 

- follows every change of speed, giving a positive, 
steady reading at all times. CORBIN cross-balanced 
centrifugal governor eliminates oscillation . . . mech- 
anism requires no lubrication. Packed in box with 
rubber pointer, rubber cup and rubber-tired wheel. 
Choice of ranges and dial markings. 
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| meter.—The 


| measurements for 
| ing; is especially adaptable to petro. 
| leum and chemical industries. It co: 
| sists of a double-pole, 
| mechanically - operated 

| switch for multi-point indicators. It js 


and to require a small minim 


| age for stable indication. Indi: 


substantially independent of v: 


| in input voltage between 0.5 
| volts r.m.s. Panel measures 514 


and is designed for standa 


| mounting. A walnut case may 

| plied for applications requiring 
| use, Indicator is large, easy-to-rea 
| illuminated. 


Where a cont 
graphic frequency record is 

a jack has been provided for co 
tion to an external recording millig 
Daven Co., 191 
Ave., Newark 4, N. J. 


Please mention number 217 when filling 





Cut-out Switch for Temperature 
Instruments 

New cut-out switch makes _possib) 

centrally-located periodic temperatuy 

industrial pr 


CeSS 


double-throy 
push-butto: 


said to provide cheaper and more pra 


| tical installations for many critical a; 
| plications than would a plurality of 


| ment Co., 4482 Wayne Ave., Philadel 


dividual instruments.—Brown [/nst 


| phia 44, Penna. 


Please mention number 214g when filling 





Comparison Projector for 
Surface-finish Replica Films 


New “Model D-30 Faxfilm Dual P: 
jection Unit” instrument 
quick comparison of a production finis! 
with a standard finish, may be us 
with curved and conical shapes : 


| inside or outside diameters as we! 
| on flat surfaces. It is easily porta 


| 
| 
| 


| weighing 27 Ibs. 


and requiring 





provides 


are f 
tio! 
efilm' 
plica ¢ 
an a m! 
jector 


pce 716 


standa 
jsh 
ojector 
pes app 
screen 
ther si 
» view 1 

specif 


bem. W 


ide exce 
ace irre 
rojector 
he Fax 
Rirth St. 


Please me 


stability ; 
features. 
eneral p 
Specialize 
Company 
Chicago, 

Please me 


Automa 
s New | 
timer is | 
oads up | 
is provide 
ng whe 
nergized 
vhile anc 
le-energi: 
standard 
hection 
et dial | 
ion of a 
eventy-fi 
and indi 
is set; an 
ng entir 
y pushir 
or remo 
act swit 
teptacle 
pon con 
ng circui 
lapsed-ti 
q hus, tir 





sare feet of bench space. Set-up at 
pection point takes two minutes. 
axfilm” is process by which a plastic 
plica of @ surface is made in less 
an a minute and projected in a micro- 
‘ector (see Instruments, Nov. 1944, 
ge 716). In new unit, “Faxfilms” of 
E standard finish and of a production 
ish are projected by two micro- 
ojectors mounted at top of case, im- 
yes appearing side by side at 30X on 
screen at base of case. Openings on 
ther side of case permits operator 
») view images, measure them or point 
specific areas in a discussion of 
Bem. Wollensak 1” f:2.46 lenses pro- 
ide excellent definition of minute sur- 
ce irregularities. Rheostats for each 
ojector equalize light intensity. 
ne Faxfilm Co., Room 540, 1220 W. 
irth St., Cleveland 13, Ohio. 


Please mention number 2 19 when filling out card 






























Vernier Angle Gage 


' New model of Clinometer Vernier 
ngle Gage has an all-aluminum hous- 
g for lighter weight; a new special 
indow for easier reading and improved 






















tability; and other new mechanical 
eatures. Models “A” and “B” are for 
eneral purposes; other models are for 
ecialized fields. — Engis Equipment 
ompany, 431 South Dearborn Street, 
hicago, Illinois. 

Please mention number 220 when filling out card 





utomatic-reset Industrial Timer 


' New “Mars” synchronous-motored 
timer is designed for direct control of 
oads up to 1 kw. at 115 volts 60 cycles, 
s provided with multiple circuit switch- 
mg whereby one electric circuit is 
mergized for a pre-set time interval 
yhile another circuit is simultaneously 
e-energized for the same _ interval. 
standard receptacles allow quick con- 
ection of controlled circuits. A rim- 
et dial permits rapid, accurate selec- 
ion of any time interval from one to 
eventy-five seconds. One luminous 
and indicates interval for which timer 
s set; another shows elapsed time dur- 
ng entire cycle. Time cycle is started 
y pushing a button on control panel; 
or remote control a momentary-con- 

act switch can be connected to a re- 

eptacle provided for this purpose. 

pon completion of time cycle, switch- 
- ie circuits are automatically reset and 
lapsed-time indicator resets to zero. 
Thus, time cycle can be repeated at 








rush 
agnetic 
scillographs 


make direct-writing 
recordings of strains 
and pressures 


instantaneously! 


Instantaneous, permanent, ink-on- 
paper recordings by Brush Oscil- 
lographs make their use almost 
unlimited. Accurate recordings 
of strains, pressures and count- 
less electrical phenomena can 
be made over a frequency range 
of D.C. to 100 c.p.s. Either A.C. 
or D.C. circuits can be measured. 
Whenever desired, recordings 
may be stopped for notations on 
chart-paper. 





Brush Single-Channel Magnetic Oscillo- 
raph with amplifier. Especially suited 
or strain-gauge applications, counting, 
surface analysis—and similar applica- 
tions. Three-speed paper drive, 5, 25, 125 
mm per second. Chart paper 23%” wide. 





Brush Six-Channel Magnetic Oscillo- 
graph. Excellent for strain-gauge record- 
ings. Dust-proof case. Interchangeable 
gear paper drive. Your choice of paper 
speeds from |e" to 5” per second. Chart 
paper 12” wide. Compact design. 





The remarkable new Brush Mag- 


netic Recording Pen Motor — heart 
of the Brush Direct-Inking Oscillo 
graph. Highly stable. May be used 
under virtually any climatic or 
temperature conditions. Exceptional 
accuracy. 


Brush Oscillographs are compact, 
portable and ruggedly constructed 
for ease of handling and opera 
tion. Investigate them now. Brush 
engineers will gladly co-operate 
in determining their application 
to your problems. Write for tech 
nical information for complete 
details of this equipment. Special 
bulletins are available on strain 


gauge use. 





Brush Double-Channel Magnetic Oscillo- 
graph for use where two simultaneous 
recordings are desired—as in synchroniz- 
ing problems. Three-speed paper drive, 
5, 25, 125 mm per second. Chart paper 
31560" wide. Rugged construction. 


The Brush 
Development Co. 


3419 PERKINS AVENUE 
Cleveland 14, Ohio 


Canadian Representatives: 
A.C. Wickman, (Canada) Ltd., 
P.O. Box 9, 

Station N, Toronto 14 


February 1947—Instruments—Page 169 



































































This is the season 
for GROUND TESTING 
wet, or dry 


Testing of resistance to earth, of man-made grounds 
under all conditions, is done more accurately, more 
eastiy, more speedily with the VIBROGROUND. 








VIBROGROUND 


Ground Resistance Tester 


Sturdy, compact, dependable. Easily portable. Preci- 
sion engineered throughout. No calculations. No re- 
verse readings, nor polarization errors. All AC and 
DC strays excluded. New Model 255, illustrated, for 
extremes of wet or dry conditions. Four ranges, 0-3, 








Model 


255 








ASSOCIATED RESEARCH, 


233 So. Green St., Chicago 7, Ill. 


0-30, 0-300, 0-3000 ohms. Model 
251 for average conditions, has 3 











NO CRANKING 


Like all Associated Research products Vibro- 
ground is thoroughly modernized. Has -most 
dependable self-contained power source. No 
tiresome cranking. Just press button, balance 
galvanometer, and read directly at potentio- 
meter pointer. 


Send for new Catalog 104 with complete engi- 
neering details. 


Also mfrs. of Vibrotests insulation resistance 
testers, full line of testing instruments, Keeler 
Polygraph (lie detector), etc. Engineering 
service representatives in all principal cities. 


Inc. 
Tel. State 5076 








WINDOWS 


NAME 
PLATES 


103) 
GAUGES 
CHARTS 


CALCULATORS 
aie 
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, sha! and 
S have endless possibilities in design, ser ot nie 
wane tive and durable, ovr radio s, 
te leading Radio manufacturers. 
y 


nd electrical appli- 


PLASTIC RAD! dial 


color combination. 
scales ore preferred b 

but for numer 

s ore preferable. 

regarding applic 

ples 


dials, ous other electronic o 
Not only for dic!s. 
Laminated Plastic <aelaes 


cations, “ 
for quotation: 


ineers 
blueprints or so™ 


PRESS, 2 


sueo 1893 
1, NEW YORK 1,N 


r artists ond eng 


Consult with ov iead 


porticulor purpose. Or. 


THE HOPP 


ESsTABli 
460 WEST 34th STREE 




















































































will, by pushing starting button 
manual switch provides control duriy, 
adjustments or when it is unn eal » in che 
to synchronize the operation to thgmpitation, 
timer. If it is desired to extend :flpneral cl 
shorten pre-set time, at any time duringlawings, 
the timing interval, new interval cajlmmperatu 
be set without interrupting Operationilmmer ma 
A power switch turns off all sal pr varion 
when instrument is not in use.—Jqy)Jie heat i 
caster Products, South Lancaster, Mas ents, on 
Please mention number 221 when filling hich se! 
. unwan' 








naller, ¥ 





Photoelectric Counter 













































nometer. 
New “Type P1 Photoelectric Coy lined Vv 
ter” is described as a completely-pack{mmum surf 


iss steel 
terior d 
»” §=Outs 
BG" X 3 
t 110 or 
he K, E 
ove AV 


Please me 


aged easily-installed general-purpos 
photoelectric counter. It consists of ; 


arker 





photoelectric control, light source, and 
electric counter. One or more electric 
counters (containing counter face and 
reset knob) may be placed at any con- 
venient location and wired to the con- 
trol. Installation is simple: no wiring 
is necessary; line cord male plug ‘is 
any standard lighting outlet; light 
source and electric counter have cables 
and plugs for plug-in connection to the 
control; entire equipment can be in 
stalled without help of an electricial 
Speed of operation: up to 600 counts 
per minute; operating range: 6 feel 
between photoelectric unit and ligh 
source; maximum number of it 
before returning to zero: 99,999.— 





tion. It 
teiver lo 
ment, co 
vithin 
bower Si 
ircraft 
Beiving tl 











Photoswitch Inc., 77 Broadway, Co" Biont Inc 
bridge 42, Mass, oard, sh 
Please mention number 222 when filling out e mark 
wait irway } 
Laboratory Oven worl. 

New “Model 5700” laboratory ©V® Mears ay 
equalizes interior heat by a simp! Mphones: 


double-venting device, is designed f' j300 eps 








» in chemical laboratories doing pre- 
nitation, ash content and similar 
neral chemical laboratory work, steel 
awings, etc. Thermostat controls 
mperatures from 0° to 550°F. and a 
mer maintains desired temperatures 
br various periods. Even distribution 
heat is accomplished by two large 
nts, on either side of top of oven, 
hich serve also to remove obnoxious 
unwanted fumes and gases. A third, 
aller, vent permits inserting a ther- 
nhometer. Interior of standard model 
lined with steel and a baked alum- 
um surface. For special uses, a stain- 
iss steel work chamber is available. 
terior dimensions are 20” XK 15” x 
*’ Outside dimensions are 24” 
5%” XK 24”. Oven consumes 2800 watts 
110 or 220 volts single-phase a.c.— 
he K, H. Huppert Co., 6830 Cottage 
ove Ave., Chicago, Illinois. 


Please mention number 223 when filling out card 

















Coun 
y-Pack 
u rpo a 


Ss of 4 





















atker Receiver for Instrument 
Landing Systems 

New “Model MBR-1 Marker Receiver” 
intended to provide reception of the 
5-Me. airway and instrument landing 
arkers, with aural and visual indica- 
———— WHITE -AIRWAYS MARKER 

ro PURPLE -OUTER MARKER 


mw } — MARKER 









ANTENNA 


ion. It consists of (1) Remote Re- 
feiver located in the radio compart- 
hent, controlled by an on-off switch 
,ferithin pilot’s reach, using primary 
‘+@qgpower supply from standard 24-volt 
,_ ireraft battery, and automatically re- 
eiving the marker signals; (2) Three- 
ight Indicator, located on instrument 
oard, shows aircraft’s passage through 
ié marker field. A white light denotes 
irway markers, amber light denotes 
ner markers, and purple light denotes 
uter markers. At the same time, pilot 
,@ecars appropriate note in his head- 
hones: 3000 cps. for airway markers, 
300 eps. for inner markers, and 400 



















HIS unit offers the research 

laboratory a quick and effective 
means of counting the number of 
pulses from any desired source. It 
will prove invaluable in such 
studies as: 


@ Nuclear Research 
@ Radioactivity 


@ Mass Spectography 


ERMOPIV 


PERMOMETAL® 


"TM. REG, 





_ wear and vibration _ 
Resistance: | 
_ @NON-ABRASIVE _ 
_@ NON-MAGNETIC 
© NON-CORROSIVE 


Fs 







DECADE SCALING UNIT 







YYZ-1 


In addition it will be found ex- 
tremely useful: 


@ For Timing Purposes 


@ For Counting Rapidly Recurring 
Phenomena 


@ For Use in Conjunction with 
Calculating Machines 
For additional information, write: 


General Electric Company, Electronics 
Department, 1-6411, Syracuse 1, N.Y. 


GENERAL €Q ELECTRIC 





eo 
*e 


For an illustrated description of how PERMOPIVOTS are made, 


ask for the new PERMOPIVOT booklet... 





irvanors 
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Free on request. 


3 
Fines 























































0" on OT 
... There is 
only one answer... 
The Hathaway Type 
$12-A Oscillograph 
@ High-frequency response 
@ i2 elements 
®@ Internal Governor Drive Motor 


® Gear-driven chart, '/3 to 48 inches 
per second 


® Accurate time lines 
®@ Automatic record length control 


@ Consecutive record numbering 


SIMPLE TO OPERATE 
SMALL-LIGHT-WEIGHT 
WRITE FOR BULLETIN SP 167-B 









| Interval Timers 





Process Timers 











Relays 
= Write = 





AUTOMATIC 


























MANUFACTURING CO. 
MANKATO, MINNESOTA 
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.-. For all high-speed 
Recording requirements 
where PORTABILITY 
and ACCURACY 
are Required! 







(/ 
TAT 
INSTRUMENT COMPANY 


1315 SO. CLARKSON STREET « DENVER 10, COLORADO 






BURLING 


TEMPERATURE 
LIMIT SWITCHES 













NO 
LIQUIDS 

NO 
GASES 

m4 . 

i MODEL E 
mean only | light-weight moving 
Reswial part. Available with |, 2 


or 3 switches. 


As a 3 switch model, Burling Model E is recommended 
for use (a) where load is divided into 3 parts, (b) 
where 1 switch is used for controlling, one as a high 
limit, one as a low limit, (c) to give definite stops or 
position te a 3 or 4 position diaphragm motor, (d) to 
give 3 speed control of variable speed motor. 

Accurate, rugged, dependable. Corrosion and heat re- 
sisting tube. Dial pointer for easy setting. Locking 
screw locks temperature setting. Increased adjustable 
range to 700-1000°, Dimensions: 74” x 2%” x 3%”. 
Vapor tight base and cover with gasket available at 
slight extra charge 


INSTRUMENTS ALSO BUILT TO SPECIFICATIONS 
Making Precision Controls for over 10 years 
Booth No. 53, Instrumentation for Tomorrow Conference 


BURLING INSTRUMENT CO, 


251C Sorinafield Ave 
Newark 














cps. for outer markers. New “ypp 
Marker Receiver” is said to be « ; 
lightest and the most compact sy¢) : 

strument in existence. It weighs 7), 
11 ozs.—Lear Inc., 101 Ionia Ave, yy 
Grand Rapids 2, Mich. or 


Please mention number 224 when f 








Television Rectifier 

- New “Model 1Y2” ;, 

. high-voltage e 
signed for ar 
on direct-viev 
tion type tele 

| Peak inverse \ 

' ing is 50 kv. | 
voltage is not ¢ 
may fluctuat 
1.0 and 1.65 
ment is amp 
for 60-cycle 
and requires 
ment power makir 
equally adaptable t 
rf. filament supply, |; 
terelectrode capacita; 





— and absence of haqumtable fo 
emission prevents undue loading of th ght dor 
oscillatory circuit in rf. applicatio, tall X 
It is said that “1Y2” particularly requmnetsiOm 
ommends itself on basis of adaptabilime fitting 

’ BBtrument 


to low-cost circuit design. Two tub 

deliver 50 kv. d.c. in a voltage-doub wark, N 
circuit. or 25 kv. d.c. singly.—Chatho 
Electronics, 475 Washington Stree 
Newark 2, N. J. 


Please mention number 225 when fillir 


Please ment 


Sub-mi 
jew ele 
d to be 
kes wa 
ird fro} 













Vacuum Capacitor 

New “VC-50” vacuum capacitor rate 
30,000 volts maximum peak voltage an 
having a capacitance of 50 micromicr 
farads +2% has maximum rms. curre 


mn 








long 2 
eter. 

h (rigl 
ten yee 


ratings of 65 amps. at 10 Mc. and § 
d prox 


amps. at 60 Mc., based on ma ' 4 
glass-to-metal seal temperature of 1il ectrie P 
C. Internal losses are largely ohm@gr’ York 
(J2R) and decrease as frequency dq Messe men 
creases. Voltage increases as freque! 

cy decreases, reaches maximum allo’ 7 
able peak voltage rating of 30 kv. am. m 


10 Mec. At frequencies lower than Ye’ . 
Mc., peak voltage becomes the limitingggnseruip 
factor. New capacitor may be used agpims, ye 
lower frequencies if peak voltage ratinggpacity 1 
is observed. Maximum overal! “mgs UP { 
sions: length 6.6”; diameter 2.5. hilable 
Amperex Electronic Corp., 25 Wass: (1) 












ington St., Brooklyn, N. Y. 


Please mention number 276 when filling 





Temperature Limit Switch 

New “Model S-V Temperature Lim 
Switch” for maximum temperature ° 
700°F. is designed for aviation use, ! 
ing small and light in weight, with # 
efficient snap-action switch rated | 
amp. 24 volts at 40,000 feet altitude 
Total weight including cover and ‘* 
tube is 9 oz. Use of an aluminum 





able for lower temperature brings 
ght down even lower, Dimensions: 
"tall X 24%” wide X 11%” thick. For 
ersion in oil a special compression 
e fitting is also available.-—Burling 
trument Co., 251 Springfield Ave., 
wark, N. J. 


Please mention number 277 when filling out card 





Sub-miniature Electron Tube 


New electron tube (extreme left), 
d to be the smallest in the world, 
kes wartime proximity fuze tube 
hird from left) look big. New tube is 





i 


a 


long and slightly more than %” in 
meter. It is shown in comparison 
h (right to left) conventional tube 
ten years ago, current lock-in tube 
1 proximity fuze tube.—Sylvania 
ectric Products Inc., 500 Fifth Ave., 
w York 18, N. Y. 


Please mention number 228 When filling out card 









TUT 





Three-way Valves 
Yew “FT” models of three-way 
mitingggogertip Valve” are quick and easy- 
sed aameng, yet are said to have sufficient 
ratingggpacity to give fast action to cylin- 
limos up to 4” bore. Four styles are 
).5"-fmailable for different purposes as fol- 
Washfmrs: (1) “Model FT-1” (for 4” LD. 
»" or %&” O.D. hose) normally closed. 
uates cylinder when button is 
bssed, exhausts it when button is re- 


sed. (2) “Model FT-2” (for 4%” I.D. 




















SELF-BALANCING 
POTENTIOMETER 





CONVERTS SMALL 
D-C VOLTAGES 
TO MEASURABLE 
CURRENTS 


Here’s a new electronic device that extends the range of con- 
ventional indicating and recording instruments so that they can 
be used for high-sensitivity measurement of low d-c voltages and 
direct currents. It provides an economical means for making 
measurements that, heretofore, required complicated and costly 
equipment. Other applications are: telemetering, temperature 
measurement, analysis of electronic circuits, and to initiate con- 
trol when used with sensitive relays. 

LOW CURRENT DRAIN—Puts no load on the measured circuit. 
FULLY AUTOMATIC—Requires no manipulation to obtain balance. 
ADJUSTABLE RANGES—Fasily changed resistor permits selection 
of input ranges from 100 microvolts to one volt d-c full scale 
with five-milliampere output. 

RAPID RESPONSE—Circuit balances automatically in approximate- 
ly one second on 200-microvolt range, faster on higher ranges. 
WIDE-RANGE OUTPUT—Permits use of indicating or recording in- 
struments having resistance up to 1500 ohms. 

Complete details are listed in Bulletin GEA-4625. Call the 
nearest General Electric office for your copy or write to Appara- 
tus Dept., General Electric Co., Schenectady 5, N. Y. PRICE $200 









































-~ 


GENERAL ( ELECTRIC 








“inoicaror” | HARDNESS 
TESTING... 


done WITH NO METAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 39 years. 


In general use for 





specification pur- 
poses. Simple, 
sturdy. Compara- 


FOR RATE OF FLOW AND 


LIQUID LEVEL MEASUREMENTS 


Suitable for Static Pressures 
Up to 3,000 P.S.I. 


tively inexpensive. 







2 
HAS RUPTURE-PROOF 
BELLOWS UNIT Illustrated 
An exclusive feature. Sensitive and accurate bulletins 
under high operating pressures. Withstands 
extreme over-ranging. free 












Write for descriptive bulletin 
No. 11C2. 







The Shore Instrument 
BARTON INSTRUMENT CO. & Mig. Co., Inc. 


3500 UNION PACIFIC AVE. 
LOS ANGELES 23, CALIFORNIA 






9025 Van Wyck Ave., Jamaica 2, N. Y. 
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Write for Cir. 1461 





3h onn to) @ 
LOW CAPACITY 


RECTIFIERS 


Used by leading instrument makers for 
all types of electronic applications. 
Made by a pioneer manufacturer of dry 
disc rectifiers. Each type specially 
adapted to meet the individual require- 
ments of the user; each unit individ- 
ually inspected, tested, guaranteed 
right! For dependable performance, 
get genuine Electrox Rectifiers ! 


Electrox Division 


THE SCHAUER MACHINE CO. 


2055 READING ROAD CINCINNATI 2, OHIO 


»— = - — i 
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—_ —_ xt nal 























QOprisinac( )ouner 
| SEA NE: A AOI 


“THE MACHINE TO COUNT ON’ 





A HANDY CALCULATOR 


FIGURES FAST— 
When and Where You Need Them 


HERE’S THE ANSWER to 
the engineer’s demand for a low 
priced, fast calculator. Entirely 
portable. Ready to go any place 
—any time. Hundreds of auxil- 
iary uses in large organiza- 
tions. Keep one on every desk, 
where quick calculations are 


necessary. 


SAVES TIME AND MONEY 
EFFORT AND ERRORS 


Sole Distributor: 


Belt, Sprocket, or Flexible 
Shaft drives 


every requirement. 





STATIONARY 
TACHOMETERS 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc. 


Models available for practically 









IVAN SORVALL 


210 Fifth Ave., New York 10, N. Y. 
——s o — 


Ask for Bulletin Z0-23 





Immediate and Intelligent attention will 
be given to your Inquiries on all Industrial 
speed measurement problems. Drop us a 
line today. 


Amthor Testing Instrument Co., Inc. 
#a Van Sinderen Ave. Brooklyn, N. Y. 


eat 





Yo” or 5” O.D. hose) Nor 
Exhausts cylinder when buttp,’ 
pressed; actuates it when buttoy, ;, 
leased. (3) “Model FC-1” (for ea» 
eration) Same as “FT-1” ex 
and bracket are omitted. (4 


” ° "10d er typ 
FC-2” (for cam operation) Sam justrial 








Caly 











































omitted—Mead Specialties Co. Mme a's 
North Knox Ave., Chicago 41, Illini. i aye 
Please mention number 229 when fi! . : * St., ; 
Please me! 
Moisture Tester 

New “Model 278 Moisture Teller”, 
receive an 8” diam. drying pan. PagmmNew “1 
of various depths may be used, An impisture | 
matic temperature control is providgjme adapte 
here ele 
ation b 
ry is 3 
sts can 
nder no 
ttery ‘% 


prox. 8 
mergency 
volt “he 
bout 30: 
ppearanc 
so can 
e; canr 
a 110- 
ry at tl 













from 150°F. up to 300°F. A motor 
driven fan drives air past wire he: 


















resistors which heat it to the drying, hatter 

temperature selected. Heated air ist! time s' 

forced through test samples, then passediihon tes 

through Monel metal filter cloth bottomiiiguipmen 

of the 8” sample pan. Most samples cam hicago 6 

be dried within 2 to 3 minutes. Sampl4l presse mer 
is weighed before and after. Instrv: 
ment is available for either 115- or 230- 

volt supply.—Harry W. Dietert Co, D 

9330 Roselawn Ave., Detroit 4, Mic * 

Please mention number 230 when filling out car New s 

: hnouncec 

odel, de 

Stainless-steel Laboratory Filters ~~ ye. 

New stainless-steel laboratory filtersfiirrent is 


with porous stainless-steel filter cle 
ments include filter crucibles, Buchner 
funnels, gas dispersion tubes and filter 
tubes, are available in five porosities 
from “very fine” to “very coarse.” Thej 
are made up by welding the poroti 
stainless-steel filter element into solid 
stainless-steel filter bodies, In addition 














Page 174—Instruments—Vol. 20 


[| 













freedom from breakage, the filters 
ww other advantages: they can be 
sted and cooled without danger or 
wcking; higher flow rates for any 
en pore size are obtained than with 
er types of filters; availability of 
jystrial filter units made up with 
» game filtering material is advan- 
yeous in research and development 
e k.—Micro Metallic Corp., 193 Brad- 
d St. Brooklyn 7, N.Y. 


please mention number 234 when filling out card 















Moisture Tester 


New “Battery-operated Steinlite’’ 
»isture tester is said to be particular- 
adapted to field use and to areas 
here electricity is not available. Op- 
ation by an automobile storage bat- 
ry is recommended, Approx. 1600 
is can be made before recharge. 
nder normal conditions one charged 
ttery will operate instrument for 










#4 


prox. 80 days in busy season. In an 
mergency, unit can be operated by a 
volt “hot shot” battery which lasts 
bout 30 minutes. New unit, similar in 
ppearance to standard “Steinlite,”’ 
so can be plugged into a 110-volt 
e; cannot be damaged by connection 
motorgi™ a 110-volt line and to storage bat- 
cary at the same time. To avoid wear 
ig battery, new unit is equipped with 
time switch for automatic shut-off 
hen test is completed. — Seedburo 
quipment Co., 223 W. Jackson Blwd., 
hicago 6, Illinois. 
Please mention number 232 when filling out card 









D-c. Power Supplies 


New “Seco” d-c. power supplies are 
mnounced. Pictured is a 0-3000 volt 
odel, designed for continuous duty, 
Iters hall regulation and easily-adjusted 

‘@itput voltage, Maximum d-c. output 
filter rrent is 0.5 amp. Unit operates from 
- at 
chner 
filter 
sities 
They 
orous 
solid 
lition 



































—— SPECIFICATIONS: 


30 and 100 volts a.c. or d.c. 


150 megacycles. 


of a complex wave on a.c. 





MEASUREMENTS 


-2elel, Baek, | 


PYRO oniicaismncmtien 
SAVE TIME AND 
MONEY! 


By using PYRO, a self- 
contained, DIRECT 
READING, § sturdy 
unit made to stand 
rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 

Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
cial “FOUNDRY 
TYPE” and “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of mol- 
ten iron and steel 
when measured in the 
open. 

Stock ranges 1400° F. to 6000° B. 
Bulletins on PYRO Optical, Radiation, Surface 
and Immersion Pyrometers on request. 


THE PYROMETER INSTRUMENT CO. 
Plant & Lab 
103-107 LAFAYETTE ST., NEW YORK, WN. Y. 
In Canada, Sales and Repair Laboratory: 
Dominion Flow Meter Company Limited 
Toronto and Montreal 








RANGE: Push button selection of five ranges—, 3, 10, 
ACCURACY: 2% of full scale. Useable from 50 cycles to 


INDICATION: Linear for d.c. and calibrated to indicate 
r.m.s. values of a sine-wave or 71% of the peak value 


POWER SUPPLY: 115 volts, 40-60 cycles—no batteries. 
DIMENSIONS: 434" wide, 6” high, and 8 2 deep. 
WEIGHT: Approximately six pounds. Immediate Delivery 








VACUUM TUBE 
VOLTMETER 


MODEL 62 



























Wipment Test 





CORPORATION 


NEW JERSEY 








High precision OPTICAL PARTS 
for Research, Development 
or Production. 

* 

PARABOLIC or SPHERICAL 
Mirrors. 

e 
LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 
tf 
Natural or Synthetic 
CRYSTAL OPTICS. 
om 
Complete optical 
INSTRUMENTS. 

e 
Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 
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RAWSON 
ELECTROSTATIC 
VOLTMETERS 


Type 518 





Now available to 35,000 VOLTS 
Measure true R.M.S. values on A.C., no 
waveform or frequency errors. 

NO POWER CONSUMPTION 
Leakage resistance greater than one million 
megohms. These meters may be used to 
measure 

STATIC ELECTRICITY ! 
Ideal for measuring high voltage power 
supplies with zero current drain. Rugged, 
well-damped movement. Al! elements sur- 
rounded by metal shielding for accuracy 
and safety. 
Write for new bulletin. 


RAWSON ELECTRICAL 

INSTRUMENT COMPANY 

112 Potter St. Cambridge, Mass. 
Representatives 

Chicago - New York City - Los Angeles 














STATHAM 
WEIGHING RINGS 


Congo omen me cota aren 








Remote indication or recording of 
large forces is easily accomplished 
with Statham Weighing Rings. Made 
to suit your particular requirements, 
they may be had in ranges to 10,000 
pounds. A variety of connections may 
be specified to permit use of the 
Rings in tension, compression, or both. 
Their output is sufficient for direct 
operation of simple D-C meters, or 
of high speed recording galvanometers 
or oscillographs without the need for 
expensive electronic equipment. 

Consult our Engineering Depart- 
ment concerning your problem. 


Write for Our 
Catalog. 







WY eV. V Gack. eee) (NSTRUMENT MAKERS 


8222 BEVERLY BOULEVARD 
LOS ANGELES 36, CALIF. 
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a 115-volt single-phase 50/60 cycle 
source. It uses a full-wave bridge recti- 
fier consisting of four type 866/866A 
tubes. A time delay relay allows fila- 
ments to be adequately heated before 
high voltage is applied. Line fuses pro- 
tect against possible overload. All 
major components are either potted in 
metal enclosures or are hermetically 
sealed. Unit is supplied for mounting 
in a standard 19” relay rack panel. An 
external metering panel is available. 
Three controls and two indicator lamps 
are mounted on panel. These are the 
a-c. line switch with indicator lamp; 
high voltage primary switch with indi- 
cator lamp; and “Powerstat” variable 
transformer control.— The Superior 
Electric Company, 130 Church St., 
Bristol, Conn. 

Please mention number 233 when filling out card 





A-c. Power Supply. 


New “Voltbox” a-c. power supply has 
been designed primarily to meet needs 
of electric light company testmen but 
will find diversified applications. It is a 





portable source of metered continuous- 
ly-adjustable a-c. voltage and current: 
three ranges of output voltages and two 
ranges of output current, achieved by 
two “Powerstat” variable transformers 
operating in conjunction with auxiliary 
transformers. Voltage and current are 
varied independently and are electric- 
ally isolated from each other. Triple- 
range voltmeter and double-range am- 
meter can be used also to measure ex- 
ternal voltages and currents by throw- 
ing lever-action switches located below 
them, Circuit has been designed to per- 
mit use of this device on either 115- or 
230-volt 50/60-cycle power lines. Output 
voltage ranges are 0-30, 0-150, and 
0-300 volts; current ranges are 0-5 and 
0-20 amperes. A circuit-breaker offers 
complete instrument protection.—The 
Superior Electric Co., 230 Church St., 
Bristol, Conn. 
Please mention number 234 when filling out card 





Liquid-level Transmitter 


New “229RF” liquid-level transmitter 
is designed to solve problem of having 
a conveniently located instrument which 
will accurately indicate or record the 
level of liquid in a remotely located 
tank. Non-clogging and corrosion-re- 
sistant unit measures level and trans- 
mits an air pressure proportional to 
this level. It is particularly applicable 
for measuring level of viscous liquids or 












liquids with solids in suspension. 
quids or solutions which solidify ;; . 
usual pressure or manometer «>, 
tions; also for relatively low preg 
measurement (up to 17 lbs./in.2). 
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of a metal diaphragm in a 3" 5 
Ibs./in.? stainless-steel flange which cq 



























































































be attached to bottom or side of an opeqm heads 
or vented tank. It operates on ford? SUT 
balance principle. Being a 1-to-1 the we 
mitter, output air pressure is equal t dual gr 
applied pressure or liquid head and haqet™umer 
a range of 450” of water with an aq™mnoweve 
curacy of +1” of water.—Taylor /jmme other 
strument Companies, 95 Ames St., Rage contin 
chester 1, N. Y. iety m: 
Please mention number 235 when filling out cari d advat 

at it cé 

Capacitance Relay tebe 

New “Model DD-20 Capacitance Re depend 
lay” enables changes in capacitance t@ietions, ¢ 
control external devices or circuits. Mjye time 
panel instrument indicates capacitanciiure our 
changes of as little as 0.01 micromicroiitablishec 


omote | 
selves, 
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farad, in addition to relay operation 
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which can be obtained with changes 4 bes . 
0.05 uuf. or more. Sensitivity is var 2b@eanse th 
to suit demands. Output provisions {Mout to p 
made for supplying 115 volts a.c., extren 
circuit, or open circuit upon operatic ivities; 
of relays. Self-contained power SUP? Somneter 


is regulated and is designed to 0] 
from 115-volt 60-cycle a-c. source. Ap 
plications include contactless contr 
safety control, automatic illuminati 
control for stairways or corrido’s !! 
presence of persons, limiting of linc 
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mounting and is supplied w'th a ity nec 

rack panel and enclosing cabinct. ‘"BMjitors of 

mensions: 9” X 19” X 11”, weight: cell 

lbs.—Browning Laboratories, Inc., VJ etches 
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OPERATION 

any group, whether it be a family, 
society, @ corporation, or other type 
organization, must practice coqpera- 
» if it desires to remain intact and 
ow or otherwise advance as it should. 
is a certainty that without coopera- 
, such groups would never have 
»» formed in the first place. 

he 1.8.A. is no exception. We have 
on this organization grow from a 
all group of once self-sufficient local 
ieties into a healthy, rapidly-growing 
tional Society, and no one will deny 










t this has taken a tremendous 
consisiount of cooperation. Most of us may 
> |i er know much about the difficulties 
‘td headaches which confronted, and 
fod re surmounted by, those responsible 
) toad the welding together of these indi- 
ual tual groups into what is now the 
and haetrument Society of America. 
an admowever, only half the job is done! 
jlor jgme other half of the job is to see that 
St. Rae continue to cooperate so that the 


iety may serve in its full capacity 
id advance without hitch to the end 
at it can soon assume its rightful 
ce as one of the pillars upon which 
strumentation for Tomorrow” will 
dependent, We, individually and as 
tions, and of our own volition, must 
re time and effort and cooperation to 
re our reaching the goals we have 
ablished. Anything we can do to 
pmote better cooperation amongst 
selves, therefore, should be our first 
ideration. 
om time to time it may be neces- 
y to build small fires under certain 
duals (or Sections, for that mat- 
who, for one reason or another— 
of them legitimate—fail to co- 
ite fully and hence tend to retard 
advancement as a Society. Misun- 
nding is forgiven, for we are too 
ng to have ironed out all the kinks 
yet; a certain measure ef procras- 
ation is tolerated — temporarily — 
ause the fire-builders themselves are 
put to pop their safety valves under 
extreme pressure of their present 
‘ivities; but laziness, lack of interest, 
ompetence, or out-and-out non-co- 
trative activities (which only feed 
re fuel to the fires now burning 
rrily under the fire-builders) must 
corrected immediately. The under- 
Ing causes must, of course, first be 
bught out into the open where they 
be analyzed, and part of this ac- 
ity necessarily devolves upon the 
itors of the Society’s publications. 
heoretically, at least, we (Ye Edi- 
) may therefore be classed as one 
a the fire-builders, but this discourse 
not meant to be a fire. (Well, just 
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“A WORD TO THE WISE... .” 
A guest editorial by 
JEROME B. McMAHON 


The attendance at and the spirit shown 
in the meetings at Detroit and Pittsburgh 
have been the source of real inspiration 
to those of us who are charged with 
carrying forward the work of the Society 
and seeing to it that the dreams and 
aspirations of the organizers are fulfilled. 
To me, the greatest inspiration arises from 
the completely spontaneous character of 
its origin. 

I was not connected with its early phases 
of tormation, due somewhat to war Cir- 
cumstances. Many of the organizers, how- | 
ever, have been friends and acquaintances | 
of mine for many years. Through them, | 
and through listening to the discussions, 
arguments and debates that occurred in the 
formative meetings, over the luncheon and 
dineer table, and in hotel rooms far, far | 
into the night, 1 became convinced that | 
this mew Society just being created was 
going to be not merely another trade or 
technical organization but a truly repre- 
sentative organization of men who felt 
that they had a worthwhile contribution 
to make to the technical progress of the 
world, and who had found no other ef- 
fective outlet for the expression of that 
contribution. 

Probably the aspect of this movement 
which has appealed most to me has been 
the determination, rather grim in some 
cases, to keep the control and operation 
of the Society in the hands of the voting 
members, rather than delegating it to 
officers and secretaries. It has been pointed 
out repeatedly in recent months in the 
trade and technical journals that the older 
technical societies had practically com- | 
pletely lost touch with the real wishes | 
and needs of their rank and file members. 
If the intentions of the organizers of the | 
Instrument Society of America are carried } 
out, this will never happen in our iety, | 
and I trust that there will always be with- | 
in our ranks a body of members as alert 
to this need as the organizers have been, 
and as willing to give unsparingly of their 
time and effort to assure that the interests | 
of the rank and file members are para- | 
mount. 





a little one, maybe!) However, to avoid 
being accused of forever talking about 
the weather but never doing anything 
about it, we offer herewith a few sug- 
gestions which may help postpone or 
even remove the need for building a 
good many of the above-mentioned 
fires. 

1. Whenever you, or you, or you, 
receive a letter or a request for infor- 
mation or help, whether from an offi- 
cer, delegate, committee chairman, or 
any other member, try to answer it 
as soon as possible. Sometimes a few 
hours makes a lot of difference in the 
value of such information. 

2. If you question anything concern- 
ing the activities of the Society, or 
have suggestions or criticisms to make, 
bring the matter out in the open by 
writing to someone who can properly 
take care of your problem. The Sec- 
retary’s office and/or the Editor’s of- 
fice are good clearing houses for this 
sort of thing. 


8. For better cooperation between 
Sections, we suggest (in fact, request) 
that each Section Secretary immediate- 
ly put the names of every other Sec- 
tion’s Secretary, Delegate and Journal 
Correspondent on the general mailing 
list to receive all publications or meet- 
ing announcements issued by his Sec- 
tion. (Journal Correspondents, please 
follow up on this.) In this issue will be 
found the names of all the above-men- 
tioned men, and each Section should 
henoeforth keep all other Sections (as 
well as the National Office and the 
Editor) advised and up-to-date on any 
changes in this list. 

The accomplishment of Suggestion 
No. 3 may require a few little fires, 
but we sincerely hope that the Sections 
will realize that this will be to their 
advantage and will cooperate very 
shortly to such an extent that we can 
put our matches back in our pocket. 
As new Sections are admitted to our 
ever-growing list, and their represen- 
tatives are listed in the Journal, the 
names should be added to all lists and 
a letter sent to each requesting that 
they reciprocate. Your Editor will be 
glad to help in this respect, for the 
main reason that when every Section 
becomes fully informed about the ac- 
tivities and future plans of all other 
Sections, the present load on the shoul- 
ders of Secretary Rimbach and yours 
truly will be considerably relieved. 

4. Finally—and this is 10% for the 
benefit of your Editor and 90% for the 
benefit of each Section which is delin- 
quent under the following plan—we 
recommend that each Section lay out 
its program for several months or even 
a full season in advance, arrange for 
the speakers (the National Office will 
be able to provide some help along this 
line in the near future), and forward 
the entire plan to the Journal for pub- 
lication, either as a whole or as timely 
advance notices. Eventually we hope to 
publish such a complete list of up-to- 
date material of this sort that all 
readers of this Journal, whether mem- 
bers of the Society or not, will know 
about each meeting in advance and can 
make plans accordingly. (Incidentally, 
this will be of great benefit to the 
speakers, too.) Several Sections, hot- 
ably Charleston, Chicago and Pitts- 
burgh, follow this plan now; we picked 
these three as examples because they 
—and no others—sent in their program 
plans for the. entire season in advance. 

So there are four suggestions. After 
this goes to press, we will probably 
think of some more ideas designed to 
promote cooperation within the So- 
ciety, but we will save them and add 
them to the similar ideas we expect to 
receive from every (7?) Section as a 
result of this editorial. If all such sug 
gestions are sent to us, we'll build a 
BIG fire one of these days, and then 
watch our smoke! —RRP. 
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Instrument Developments In Britain" 


PART TWO 


All this points to one thing, namely, 
proper training of operatives, and 
closer contact between manufacturer 
and user. This is only one example of 
a rule which applies to all users, and 
it is one of the tasks of the instru- 
ment industry to see that users receive 
proper instruction in instrument man- 
agement. 

The new instrument I have men- 
tioned is described by its inventors, 
H. F. Goodman and C. W. Hotchen, as 
a fast mercury-in-steel thermometer, 
accurate in all circumstances to with- 
in +0.3° F., and having a total mean 
lag coefficient of between 0.3 and 0.4 
seconds depending on the circulation 
past the bulb. 

The novel feature lies in the con- 
struction of the bulb, which is cylin- 
drical but in which the internal space 
usually occupied by mercury is almost 
completely filled by a practically non- 
expansible core. This core is a hollow, 
evacuated cylinder of Invar, with a few 
thousands of an inch clearance in all 
directions between it and the inner 
wall of the bulb, the clearance being 
occupied by a film of mercury. The 
bulb envelope consists of stainless steel 
having a high and very constant co- 
efficient of expansion. The wall thick- 
ness of the envelope is adjusted to be 
as small as possible yet strong enough 
that the greatest bursting stress likely 
to exist is always within its elastic 
properties. 

On a temperature rise the envelope 
expands, thus increasing the space be- 
tween itself and the core. The bourdon 
tube of the gage to which the bulb is 
connected will therefore assume a less 
extended position. The action reverses 
for a drop in temperature. In practice, 
both mercury and core expand or con- 
tract slightly, but their volume change 
is delayed relative to that of the en- 
velope, thus causing a small overshoot 
effect in the system. The effects of this 
overshoot and the delay occur simul- 
taneously and are opposed; they cancel 
each other except in exceedingly fast 
temperature changes. Far from being 
a disadvantage, this provides more 
safety in operating controllers such as 
used in flow diversion systems. It will 
be noted that the stress effects on the 
bourdon tube gage are the reverse 
of those of the conventional type. 

I might mention that at Reading 
University, J. E. Caffyn has started a 
fundamental study of the time-temp- 





*Presented at the first Annual Conference 
of the Instrument Society of America, Wil- 
liam Penn Hotel, Pittsburgh, Pa., Sept. 
16-20, 1946. 

Note: Statements and opinions advanced 
in papers are to be understood as individual 
expressions of the authors and not those of 
the Society. 
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erature-flow conditions on the H.T.- 
S.T. system, with special reference to 
temperature fluctuations. He is using 
what he calls the electronic switch de- 
vice, involving resistance thermome- 
ters and a cathode-ray oscilloscope, for 
making multiple measurements of 
temperature fluctuations. 


In the past few years we have seen 
great changes in the testing of mate- 
rials as related to quality control. The 
old boundaries between physics, chem- 
istry, engineering and metallurgy have 
broken down, and physical methods are 
entering more and more into laboratory 
technique. Recognizing the fact that a 
good physicai method is usually both a 
quick and an accurate method in the 
determination of properties such as 
composition and texture, laboratory 
technicians show an increasing readi- 
ness to abandon time-honored, but time- 
consuming, manipulations. 

Quick physical tests enable laboratory 
control to be more effectively geared 
to manufacturing operations. Instead 
of having to await “postmortem” re- 
sults, only available after the manu- 


facturing operations have been com-. 


pleted, and after any faults or short- 
comings have had their effect, and pos- 
sibly after a consignment has been re- 
jected by the purchaser, rapid instru- 
ment methods keep track of any de- 
partures from specified values in the 
raw, intermediate, and finished products 
and thus enable a correction to be ap- 
plied immediately. The rapid growth 
of non-destructive testing is a further 
indication of the same trend. 

With this has come simplification in 
technique which enables many instru- 
ments to be used by semi-skilled persons 
and, at the same time, a vast improve- 
ment in accuracy, sensitivity, and re- 
producibility, coupled with greater 
robustness, compactness, and neatness 
of design. 

These circumstances have brought 
the instrument industry into close re- 
lations with two matters which are re- 
ceiving considerable attention at the 
present time, namely, the standardiza- 
tion and the marking of industrial ma- 
terials and equipment. The trend notice- 
able in all industrial countries toward 
quality testing as a means of assessing 
the value and suitability of materials 
will obviously bring increasing use of 
testing instruments, and it is therefore 
necessary for instrument manufactur- 
ers to be closely associated with these 
developments. 

Britain, Canada, Australia, New 
Zealand and South Africa have central 
standardizing bodies which have de- 
veloped along similar lines. India and 
Ireland are taking steps to set up or- 
ganizations. New Zealand’s is the only 
one which is entirely Government con- 
trolled. In Britain the British Stan- 
dards Institution is recognized by the 


Government and by industry . 
ficial body; it is an independ 
although the Government . 
financially. The minutes 01 
initiating new work are ci: 
standards organizations in Aust, 
Canada, New Zealand, South A{ 

the U. S. A. These arrange: F 
reciprocal, 


Between the wars, at the thre 
perial Economic Conferences, ree, 
mendations were made to e 
Empire uniformity in standard gpeq 
cations for industrial materials ,)j 
equipment, co-ordination to be effects 
by a central body. Discussion was 3); 
begun on Certification Marking, 
by assurance is given by an independey 
authority (excluding the pr 
that the goods reach a certain st 
A similar trend toward 
standards and proper labelling y, 
shown in the United States when ; 
was introduced into Congress in 199 
but it did not become law. 

Now, after the war, these matte 
are being taken up again with ren 
vigor, and in fact at the present 1 
a British Commonwealth 
Conference is sitting in London. On th 
agenda are two matters of special in 
terest to which I would like to dray 
your attention, One is to discuss th 
general approach to international stan 
dardization and the other is to re-ope 
the question of Certification M 
There is no doubt that both these i 
have gained much in significance owiy 
to the practice of Government-buying 
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a general recognition of the desirability would 
of simplifying types, sizes, etc., af.4 Co; 
of co-ordinating trade terms and def pplity 1 
nitions in the English language. » eons’ 

The international aspect of industriafiit this § 
standardization was first brought int@iinfluene 
real prominence at the Hot Spring future 


























Conference in 1943, when attention wa 
drawn to the fact that improvements i1 
the marketing of food and other agri 
cultural products are largely depen 
dent upon the provision of qualitf 
standards and an efficient grading an 
inspection service. Hot Springs recom 
mended the adoption of grade standar 
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which should apply uniformly throughfioct to 
out the world. Waste and confusily an jj 
would be lessened if containers Wen jaun 
also standardized. It would also be @% histor 
good thing to extend internation amount 
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standards or minimum requirements 4 
drugs, insecticides, fungicides, fertil 
and other materials, as th 


izers, ources | 
would protect agriculturalists from MM} there, 
representation of supplies and WOuld ones 
promote purchase of products Deir. tn, 


suited for particular purposes. 

In the following year, 1944, the I 
ternational Business Conference at Ry 
New York, went a step further by Pp” 
posing a single International Clearing 
House for information on the establish 
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|: of quality standards for raw ma- 
sols from agriculture, fishing, for- 
, and mining. In this the co-opera- 
of trade organizations should be 
red. The International Clearing 
»se should also gather and distribute 
istics on production outlook and 
bable market conditions, and assist 
country in improving its system of 
ering information. The Rye Con- 
nce made a special plea for the 
in international trade, of a single 
tem of weights and measures, pre- 
ably the metric system, and a 
dardization of containers with 
sonable tolerances. 
creasing adaption of quality test- 
as a means of assessing the value 
materials will obviously bring in- 
ysing prosperity to the instrument 
stry. The adoption of Certification 
rks will also operate in the same 
tion aS it will tend to increase 
sumer confidence and promote the 
hase of products best suited to par- 
lar uses, thereby not only increas- 
volume but also variety of products, 
h corresponding increase in the 
mber and variety of instruments 
bded to test them. 
But the outstanding feature of this 
vement, and to my mind the one to 
especially welcomed, is the turn of 
ught in the direction of international- 
ion. If this could actually be achieved 
would, I feel, go a long way toward 
aking down political barriers which 
pede and confuse the free flow of 
ld trade. Internationally agreed 
ndards of grading and quality would 
e questions of price to the surface, 
f there would be some hope of relat- 
price to quality on a world basis. 
we have not progressed far enough 
render this a practical proposition, 
difficulties would be laid bare and 
would at least know where we all 
md. Common standards would also 
iplify life for the instrument man 
y considerably, and it would seem 
t this Society is in a strong position 
influence, either directly or indirectly, 
future course of events. 
STEEL RESEARCH 
here is no place in the world that 
uld provide me with a better excuse 
making reference to steel research 
n Pittsburgh. Six years of war 
ught the British steel industry to a 
ndstill, so far as new developments 
plant building and research applied 
ect to steel-making are concerned. 
Ww an immense recovery scheme has 
launched which seems unique in 
history of organized research. What 
amounts to is a network of co- 
rative research spread over the en- 
industry, linking up all existing 
ources and adding new elements here 
i there, with a strengthening up of 
ones at strategic points. 


the three supporting pillars of this 


cture are the Iron and Steel Fede- 
ion, the Institute, and the Research 
sociation. Broadly speaking, the 
deration sees to the efficiency and 
omics of the industry and maps 
its general policy. The Institute 


looks after technical meetings and pub- 
lications; while the Association, formed 
in January, 1945, and directed by Sir 
Charles Goodeve, promotes and carries 
out research of common benefit to the 
industry. 

What, essentially, the Association 
does is to initiate, correlate and organ- 
ize research. A special objective is to 
cut down the lag between scientific dis- 
covery and its application. It is con- 
cerned primarily with background re- 
search, techniques and processes. It 
takes up a position between the Uni- 
versities and the works’ laboratories, 
relegating fundamental work to the 
former and technical developments to 
the latter. Into this framework are 
drawn certain departments of other re- 
search associations, such as the Coke 
Research Association and the Refrac- 
tories Research Association, and also 
more specialized stations set up, or 
about to be set up, for study of specific 
problems like corrosion, coatings, metal 
flow and furnaces. 

Evidently, then, this enterprising 
body has started by thoroughly organ- 
izing all existing facilities to their full 
capacity and now extends the structure 
in accordance with immediate require- 
ments, and a plan for the future. The 
length to which it is intended to push 
this process is shown by diligent search 
for a mechanism designed to tap all the 
brains in the industry for ideas and 
experience, to be pooled for the benefit 
of the industry as a whole. One step 
taken in this direction is the setting up 
of a system of committees and sub- 
committees, membership of which im- 
plies an obligation to apply one’s 
knowledge to the benefit of the whole 
industry. 

One of the departments of the Asso- 
ciation is devoted to research on instru- 
ments. A recent research of this depart- 
ment has made an important contribu- 
tion to the measurement of load and 
torque in rolling mills. This will be 
further discussed under the heading of 
Strain and Load Gages. 

OPTICAL EQUIPMENT 

The enormous number and variety of 
instruments demanded for military use 
during the war, which had to be both 
accurate and robust, and which were 
subject to quick changes, brought about 
a great development of the optical sec- 
tion of the industry, and in this, as I 
have already mentioned, the British 
Scientific Instrument Research Associa- 
tion played a leading part. 

During 1942-4, first quality optical 
glass was produced at the rate of 273 
tons a year, rendered possible only by 
the providential discovery of an ap- 
parently inexhaustible deposit of very 
pure sand on the Scottish coast. Added 
to this was the use of plate glass 
methods, the drive of the Optical Glass 
Committee at the Admiralty, and the 
able services of Thomas Martin, Deputy 
Director of Instrument Production at 
the Ministry of Supply. 

Stimulus also came from the use of 
Canadian cerium oxide for glass polish- 
ing, the use of special optical cements 


developed by the Research Association 
to withstand temperature and humidity 
extremes, and the researches aimed at 
finding out the best annealing conditions 
for optical glass, also carried out by 
the Association. Other new departures 
are the melting of glass in platinum 
pots, and the development of a series 
of rare earth glasses of high refrac- 
tive index. 

One of the military demands was for 
a variety of accurate and robust grati- 
cules, This is a subject to which the 
Research Association has long given 
special attention. Even before the war 
the Association had worked out methods 
of mass production and, in fact, infor- 
mation on these methods was passed to 
the United States authorities. How- 
ever, the urgent request came for grati- 
cules of a more robust type than those 
made by photographic processes, and in 
response a simple method of manufac- 
turing lead sulphide graticules was 
quickly devised. This is the most widely 
used graticule in Service instruments 
and it has been produced by the tens 
of thousands. 

Then there is the practice of “bloom- 
ing,’ for the coating of lenses and 
prisms with anti-reflection films to 
secure improved vision and definition, 
which, as you will recall, was originated 
by Dennis Taylor in 1892 and developed 
in the United States. Just before the 
war a vacuum process was patented in 
the United States employing metallic 
fluorides of low refractive index. By 
arrangement with the Research Cor- 
poration of America it was agreed that 
the Association should handle the 
process in Britain, but owing to the 
outbreak of war the details were not 
received. This necessitated the Associa- 
tion developing its own process and also 
initiating the industry into the arts of 
manufacture. There is no doubt that 
blooming will bring great benefits to 
the camera and other optical sections 
of the industry. 

I might also mention at this point 
three other inventions of a similar 
nature. One is an adaptation of the 
anti-reflection process to the vacuum 
production of multiple, transparent 
films of high reflectivity, by means of 
which beams can be split with no sig- 
nificant loss of light. This discovery 
also has an important bearing on photo- 
graphic equipment and certain other 
types of instruments. Another innova- 
tion worked out by the Association is 
an anti-rain compound by means of 
which clear vision is obtained through 
glass or Perspex under conditions of 
driving rain or spray. The third is the 
development of color-filter glasses in 
connection with the goggles worn by 
airmen, which have to have special 
color transmitting and absorbing prop- 
erties, To these one may also add the 
production of volatilized aluminum and 
rhodium mirrors to withstand severe 
conditions of service, the latter exhibit- 
ing complete freedom from tarnishing 
even when used at sea. It has also been 
found possible to extend the evapora- 
tion technique to the silvering and 
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aluminizing of transparent plastic ma- 
terials. 

It is also worth mentioning one or 
two advances in the design of optical 
instruments. At the Admiralty Research 
Laboratory, R. G. Budden invented a 
new type of binocular in which objec- 
tives and eyepieces are fixed and 
sealed, and focusing is done by lever- 
operated prisms. The body is completely 
waterproof. 

New ground has aiso been broken in 
dial sights, directors, clinometers and 
rangefinders. The destruction of Beck’s 
factory in London was a setback to dial 
sights, but it was overcome, as was also 
the problem of lubrication arising 
from stipulated temperature limits of 
+60° and —50° C. Martin states that 
a new dial sight is under development 
at the present time. 

Production of tank periscopes, using 
about 900 tons of glass for prisms, 
necessitated changes in glass-working. 
To save labor, metal-grinding and plate 
glass methods were employed for 
roughing and polishing molded glass 
blanks. In producing these blanks, the 
glass is poured and rolled into thick 





plates; then cut up and the pieces 
molded. Periscopes and telescopes were 
re-designed, An entirely new departure 
in telescopes at present under develop- 
ment seems likely to revolutionize fire 
control and gun-sighting in armored 
fighting vehicles. 

As for theodolites, the leading British 
manufacturers, Cooke Troughton and 
Simms, Ltd., and E. R. Watts & Son, 
Ltd., continue to make vigorous pro- 
gress, shall I say despite the fact that 
they were pioneers in this field. I under- 
stand that the survey units of the 
American army insisted on British- 
made instruments. 

Speaking of survey work, Scophony 
Ltd. have invented an ingenious pho- 
tonymograph, about the size of a type- 
writer, for producing photographically 
the names on maps in all the required 
variations of type, size and spacing. 
The machine “memorizes” the letters 
selected by dialing and allocates the 
appropriate spacing. 

Great progress has been made in 
microscopes, especially in general de- 
sign and the interchangeability of 
parts. Indeed, compared with 25 years 





ago, when German instruments , 
the field, the change is amazing 
might truly say that a microse, nef 
every conceivable purpose is now a, 
able. The beauty of work 

the wide range of instruments 
recently examined was most im, 
Last year a joint committ 
Geological and Mineralogica 
prepared a detailed report of re 
mendations for the design of petr,),, 
ical microscopes. Several firms | 
putting out new models based on th, 
recommendations. Finally, it j 
ing to note that the Instrument 
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search Association has developed , 
objective lens of great light-gathery 
power, but of simple construction. Th 
“Bracey” lens has been produce 
large quantities both in Britain » 
America. This lens can gather lh 
from a faint distant source and bri 
it to a brilliant focus. It has a facty 
of brilliancy of over 50-million. Anothe 






invention is an anastigmatic lens fj 
miniature photography and is design 
for very fine graticule work. It has 
small field of only half an inch, hy 


over this field the definition is theorg 
ically perfect. To be continue 





Editor’s Notes 


1. 1947 BUDGETS REQUESTED. 


To go around the long way and come 
in the back door (in other words, 
sneaking up on this topic of budgets 
as most people do) we will narrate a 
little background having nothing to do 
with budgets, except for the fact that 
some pretty accurate time-budgeting 
and some last minute decisions were 
involved in getting much of the mate- 
rial in this issue of the Journal to the 
readers in time. Considerable of it has 
grown as it traveled, with Ye Editor 
on another of his jaunts. The editorial, 
“Cooperation,” appearing in this issue, 
for instance, was written in Rochester 
(where we couldn’t even hire it typed 
—nights, of course!), re-written be- 
tween Buffalo and Cleveland, mailed 
from Chicago and finally printed in 
Pittsburgh. A chin-fest one noon hour 
in the cafeteria of a well-known in- 
strument manufacturer in Rochester 
provided the inspiration for the afore- 
mentioned editorial. We’ve even talked 
ourself into more feverish activity. 

Hence, while in this mood, it was 
natural that, when we received a last- 
minute letter from Al Shafer, the 
chairman of our Finance Committee, 
requesting us to “jog” all committee 
chairmen into action, we immediately 
sat down and wrote the following para- 
graph, barely making the deadline on 
this issue. (All this above is merely our 
way of easing the material in without 
being too blunt.) So we now quote: 

“The Finance Committee is very 
anxious to start the job of setting up 
the budget and requests each officer 
and committee chairman to submit as 
soon as possible an itemized budget 
to cover the expected activity expenses 
of his office or committee for the year 
1947. As soon as this information is 
received, the committee will proceed 
with the job of making up a budget 
for 1947 covering both capital and op- 
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erating expenses. A letter has already 
been sent (by Al Shafer) to all offi- 
cers and committee chairmen to whom 
this request is now directed. We hope 
this paragraph will remind these men 
to dig out those letters and do some- 
thing about the requests immediately.” 

Unquote. And we hope it does some 

good, Al. 
2. WHo’s WHO IN THE I.S.A. 

A somewhat unusual situation arose 
in preparing the “Who’s Who” mate- 
rial for this issue. It is our policy to 
publicize one officer, one Section dele- 
gate and ene committee or sub-com- 
mittee chairman in each issue, and 
when we dug out our files, strangely 
enough we had complete information, 
including photographs, on only one offi- 
cer, one Section delegate, and one com- 
mittee chairman. Stranger yet, all 
three of these men are members of 
the Chicago Section. Therefore, while 
we assure our readers that it was not 
“planned that way,” we give the “Who’s 
Who” column over this time to three 
Chicagoans: (1) J. B. McMahon, Vice- 
President and Chairman of the Local 
Sections Committee; (2) Earl C. 
Rieger, Chicago Section Delegate and 
Chairman of the Nominating Commit- 
tee for 1947; and (8) H. C. (Jack) 
Frost, Chairman of the Papers Com- 
mittee for the 1947 Conference and 
Exhibit. Three Chicagoans—three very 
active men in the 1S.A. 


8. OuR Journal CORRESPONDENTS 

In our editorial, “Cooperation,” men- 
tion was made of the listing elsewhere 
in this issue of all Section Delegates, 
Secretaries, and Journal Correspon- 
dents. It is this latter group of men 
who send us most of the material which 
we edit and otherwise prepare for pub- 
lication in these columns. We make 
special mention of these men at this 
point for two reasons—the first is that 
this is the first formal introduction of 

4 


these workers to the Society in gey 
eral. Gentlemen, meet each other! Th 
second reason is to urge every membe 
to help the Correspondent representin 
his Section by seeing that he has new 
and other information to send in ea¢ 
month. If your Section is not repr 
sented well enough or often enougi 
in the Section News Department of th 
Journal, get after your Corresponden 
and see that he gets more and bette 
material to send in, Here’s where « 
operation within a Section will pa 
big dividends. 


4. CHICAGO By-LAWS AVAILABLE 

The Chicago Section appointed a By 
Laws Committee early in the season ti 
re-write the by-laws of the old Chicag 
Society for Measurement and Contn 
so as to conform with the Nationa 
Constitution. The job has been com 
pleted and the new articles, now know 
as the “By-Laws of the Chicago Se 
tion of the Instrument Society 9 
America,” have been printed and wil 
be distributed the first of March to al 
members. 

The reason for mentioning this | 
this column is that several Section 
have requested copies of the by-laws 0 
other Sections, including Chicago, an 
we take this opportunity of encouraging 
such exchange of information. Mar 
new groups, especially those in ti 
early stages of formation, can benel 
greatly by studying the by-laws of we! 
established Sections. We urge anyot 
who is interested to write to Secretaly 
Ertsman of Chicago or to the Sect 
tary of any other Section and ask {0 
copies of the by-laws of that Section 


We can promise that in most cases Us 


material will be in the return mall ® 
the writer. 


5. OUR CARTOONIST 
Another feature has been added ! 


the Jowrnal—and when you chuck 
over it (yes, our first cartoon) thin 
of “Gene” Mitchell, a member of 
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rleston Section. Mitchell, as he 
graphs his cartoons, is a member 
Ralph Webb’s Instrument Division 
the Carbide and Carbon plant in 
W availiierleston. His flair for drawing 
nshir ght him to our attention, and our 
3 whi oon-less Journal (unusual now- 
ys) brought us to his attention, so 
“nevitable happened and we see the 
it in this issue. “Gene” will con- 
ute regularly and we hope you will 
py his brain-children. 

Tue NEEDLE PoINTs TO— 
narleston—for a Section News re- 
: that makes the most interesting 
"Hiding of any we have yet seen. 

wee ew Jersey—for an innovation in 
ee ion News material (photographs). 
atheriy », Nore—why not something similar 
“i Thin other Sections?) 

‘uced i. Ridge—for the biggest improve- 
ain anlilint in style and detail, and for pro- 
er igh information which is the furthest 
advance of any yet received. 
Perhaps we need a lot of little 
nies this time, because so many 
jons submitted excellent material. 
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Jesignommorable mention, at least, should go 
t has Detroit, New York, Pittsburgh, 
ich, bygumethern Michigan, Tennessee and 


shington. However, eight Sections 
enot even heard from this time. We 
| welcome any suggestions as to how 
ry about getting at least something, 
ether timely or not, out of the de- 
buent Sections. How about it, fellows? 
—R. R. Proctor 
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General News 


as new 
in eacmmMINATING COMMITTEE ACTIVITIES; 
repr , PRESENT AND FUTURE 

enougilm 1946 the Nominating Committee con- 
t of thled of R. D. Webb, Chairman, J. E. 
ponder! brill, W. A. Sachse and E. C. Rieger. 
| bettegmmsecure a slate of candidates for the of- 
ave a p to be filled at the September meet- 
i he of the Board of Directors, this commit- 


provided forms and requested each Sec- 
to recommend nominees. On August 6, 
, the committee met in Pittsburgh to 
late the results as of that date, and its 
meeting was held on Saturday, Sept. 
just prior to the meeting of the Board 
Directors during the “Instrumentation 
Tomorrow’ Conference in Pittsburgh. 
final slate was prepared at that time. 

1947 it is planned to follow a similar 
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n COMMMErse unless a more suitable program de- 
know ps. The aims and objectives of the nom- 
r) Segimting committee are, of course, to present 
aty of™™eate of nominees for national LS.A. of- 
rd wil who represent the country generally 


who are qualified to perform the duties 
heir offices. Any individual suggestions 
ikely nominees, or methods of selection, 
be very welcome. 

ctive work on this committee for 1947 
not yet started, although by the time 
appears in print, some preliminary 
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0, and ; 

raging k will have been done. Other members 
this committee include Paul Exline 

Magiittsburgh) and J. C. Peters (Philadel- 

in thea). —E. C. Riecer, Chairman 
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ANCE COMMITTEE ORGANIZED 


t the meeting of the Board of Directors 
he LS.A, in New York, December 4, 
b, the writer was appointed Chairman 
he Finance Committee. Other members 
his committee are President C. O. Fair- 














es thé , Executive Secretary Richard Rimbach 
sail ¢8 Treasurer H. E. Ferguson. 


phis committee held its first meeting im- 
Hiately after the meeting of the Board 
Virectors on Dec. 4, with the other mem- 
8 of the Executive Committee sitting in, 
conducted a general discussion of the 
blems facing the new Finance Committee 
rranging a budget for 1947. The budget 
be the first consideration of the com- 
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mittee, and requests have been sent to all 
officers and committee chairmen for itemized 
budgets covering the year’s activities of 
each. 

The following motion was moved, sec- 
onded and unanimously approved: “Rich- 
ard Rimbach, Executive Secretary, and 
Hugh E. Ferguson, Treasurer, are hereby 
authorized to incur current expenses of the 
Society until other arrangements are made.” 

On January 2, 1947, the National Treas- 
urer (Ferguson) opened a set of books 
which should give a complete accounting of 
all funds on a daily basis. The necessary 
information is in his hands at the present 
time and we are quite confident that this 
system will give us all the necessary in- 
formation to complete an audit at any time 
and further give a daily bank balance of 
the National I.S.A. treasury. This account 
has been opened with the Livestock Nation- 
al Bank in Chicago. 

—A. H. 


SHAFER, Chairman. 


1947 CONFERENCE PROGRAM Now 
BEING ARRANGED 
The Papers Committee for the 1947 Tech- 


nical Conference has arranged a program 
which includes seven sessions. These are 
in addition to the educational sessions 


which will be offered at the same time. The 
committee is anxious to attract speakers 
of the highest caliber on subjects which 
will be both interesting and educational to 
the membership of the Society. In order 
that the members may be acquainted with 
the nature of the program which has been 
selected, the names of the sessions and a 


brief resume of what they are to cover 
is given below: 
Plant Practices 

Installation, maintenance and repair of 
instruments, and organization of, and meth- 
ods used by, modern instrument depart- 
ments. 


New Instrumentation Developments 
Unusual or new application of measuring 
devices or automatic controls with emphasis 
on problems which necessitated develop- 
ments and results achieved. 
Inspection and Gaging 
Inspection and gaging practices and 
quality control by various methods of in- 
strumentation. . 
Process Control 
Application of instrumentation to proces- 
ses, with emphasis on reasons why a par- 
ticular control system was selected for a 
particular job, and results obtained. 
Research and Testing Instruments 
Application of new research or testing 
instruments to specific problems, preferably 
where broad usage in similar or unrelated 
fields may be possible. 


Chemical Concentration Measurement and 
Control 

Modern methods of measuring continu- 
ously such variables as pH, electrolytic 
conductivity, density, viscosity, and other 
chemical concentration variables. Peculiar 


problems introduced through application of 
automatic control with such variables. 

The emphasis of the entire program will 
be on the application of instrumentation 
to specific problems rather than detailed 
descriptions of devices used for these pur- 
poses. One program of special interest al- 
ready definitely scheduled is the ‘‘Demon- 
stration of the Principles of Automatic Con- 
trol” by Mr. G. F. Akins of Eastman Kodak 
Company. This was presented at the 1946 
Conference in Pittsburgh and brought in 
so many requests for a repeat performance 
at the 1947 Conference that the Papers 
Committee has already arranged for this 
presentation to be a part of the program. 
Because of its fundamental nature, it was 
felt that this presentation would bear re- 
peating, many times, in fact, without losing 
its appeal or educational value. 

Other papers have been solicited, and 
some have been submitted already. These 
are under consideration at present. How- 
ever, suggestions from the entire member- 
ship are requested. Please address com- 
ments to Mr. H. C. Frost, Corn Products 
Refining Company, Chemical Division, Argo, 





Illinois, or to other members of this com 
mittee, namely 
Harry Barnett, 
pany, Chicago. 
Nelson’  Gildersleeve, 
Company, Schenectady. 


Powers Regulator Com- 


General Electric 


Don Bergman, Universal Oil Products 
Company, Chicago. 
Prof. Richard Jones, Northwestern Uni 
versity, Evanston, IIL. 
J. B. McMahon, Republic Flow Meters 
Company, Chicago. 
H. C. Frost, Chairman 


THREE SECTION APPLICATIONS 
RECEIVED AND APPROVED 

Since December first, 1946, the 
Office has received applications for Section 
charters from three organizations. Accord- 
ing to the Constitution and By-Laws of the 
1.S.A., Article X (Chartering of Sections) 
states that “upon approval of a petition by 
the Executive Committee, the Executive 
Secretary shall issue the charter.”” Action 
upon the three petitions on the part of the 
Executive Committee was favorable. 

The three groups desiring Section status 


National 


are: 
1. The Eastern New York Instrument 
Society. (President, Nelson Gildersleeve, 


General Electric Company; Secretary, Wil- 
liam J. Claffio, Winthrop Chemical Co.) 
2. The Indianapolis Technical Instrument 


Society. (President, W. H. Sisson; Secre- 
tary, Morris R. Underwood.) 
3. The Instrument Society of Aruba. 


(Names of officers not submitted, but mem- 
bership is about 25 at present.) 

The Hastern New York Instrument So- 
ciety has members from Schenectady, Al- 
bany, Troy and other cities in that vicinity, 
and requested its charter issued in the 
name of the Eastern New York Section of 
the 1.S.A. The Indianapolis Technical In- 
strument Society wishes to be known as the 
Central Indiana Section of the LS.A. The 
Instrument Society of Aruba desires status 
Aruba Section o€ the IL S. A, 

R. RIMBACH, LEvec. 


as the 
Sec’y 


Official Department 


ABSTRACT OF THE MINUTES OF THE 
MEETING OF THE BOARD OF DIRECTORS 
OF THE INSTRUMENT SOCIETY OF 
AMERICA, DECEMBER 4, 1946—-NEW 
YoRKER HOTEL, NEW YorK CITY 

1. The following members of the E-xecu- 
tive Committee in addition to President 
Fairchild were present: Carl Kayan, H. 
3arnum, J. B., McMahon, Hugh Ferguson, 
A. F. Sperry, and Richard Rimbach. Absent 
R. H. Munch. 

2. The roll call of the Board of Directors 
indicated a quorum was present. 





Name Section Votes 
R. D. Webb Charleston 98 
H. C. Frost Chicago 198 
A. H. Shafer (proxy) Cleveland 71 
A. H. Shafer (proxy) Cumberland us Se 
H. H, Barnum Detroit 53 
H. Moore New Jersey 12 
H, L. Hildenbrand New York 119 
H. V. Fisher Oak Ridge . 56 
M. H. White Philadelphia 04 
A. H. Shafer Pittsburgh 143 
H. Moore (proxy) St. Louis caus: ae 
H. Barnum (proxy) South Michigan. 36 
W. Wildhack Washington 109 
H, Barnum (proxy) Wayne County... 36 
3. Mr. F. A. Murray (Powers Regulator 
Company) member of the Instrument In- 
dustry Advisory Committee was present, 
also the following guests: Wilkins (N. Y. 
3oard of Trade), Todd (Philadelphia Con- 
vention Bureau), Dawes and Arata (Wash- 
ington Board of Trade), Tanner (guest of 
Harry Moore), Miss Dushkis (guest of 
Sperry), Batcher (N. Y. Section), Corey 


(N. Y. Section), Farnham (N. Y. 
Robinson (Chicago Section), Trapnell 
Philadelphia Section), Johnston (Phila- 
lelphia Section), Mouzon (Philadelphia 
Section), Bertram (Philadelphia), Rogers 
(Philadelphia Section), Wood (Philadelphia 
Section), Behar (Pittsburgh Section), 
Exline (Pittsburgh Section). 


Section), 
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4. The meeting opened after dinner. 
There were lengthy discussions as to 
whether the Convention of 1948 should be 
held in New York, Philadelphia or Wash- 
ington, D. C. Representatives of the Con- 
vention Bureaus of the three cities were 
present, who gave the Board of Directors 
data concerning accommodations and facil- 
ities in the respective cities. 

5. President Fairchild read the following 
letter from the Instruments Publishing 
Company : 


Mr. C. O. Fairchild, President, 
The Instrument Society of America, 
114-74 178th Place, 

St. Albans, L. L, N. Y. 

Dear Owen: 

In reference to the arrangement between 
the INSTRUMENT SOCIETY OF AM- 
ERICA and the INSTRUMENTS PUBLISH- 
ING COMPANY, I would appreciate your 
advising me if the following would be 
satisfactory to you and the Executive 
Committee. 

1. The INSTRUMENTS PUBLISHING 
COMPANY will send a copy of each issue 
of INSTRUMENTS to each I.S.A. member 
in good standing. 

2. The INSTRUMENTS PUBLISHING 
COMPANY will provide a suitable mast- 
head for the LS.A. Section as well as men- 
tion on the front cover of INSTRUMENTS. 

8. The INSTRUMENTS PUBLISHING 
COMPANY will furnish the proofreading 
and layout (not editing) of the I.S.A. Sec- 
tion of INSTRUMENTS. 

4. The INSTRUMENTS PUBLISHING 
COMPANY will pay the LS.A. for the edi- 
torial work on the LS.A. Section of 
INSTRUMENTS. 

5. The INSTRUMENTS PUBLISHING 
COMPANY will provide a maximum of 8 
pages for the 1L.S.A. Section for six months, 
after which time adjustments will be made 
to meet requirements. 

6. The INSTRUMENTS PUBLISHING 
COMPANY will pay for all engravings 
which appear in the LS.A. Section. 

7. The INSTRUMENTS PUBLISHING 
COMPANY will prepare and maintain the 
mailing list of the LS.A. without charge 
and will carry out the necessary addressing 
without charge. 

8. The INSTRUMENTS PUBLISHING 
COMPANY will furnish the necessary office 
space to the LS.A. without charge. 

9. The INSTRUMENTS PUBLISHING 
COMPANY will refund to all members the 
amount of their unexpired subscription 
when this agreement becomes effective. 

I. The Instrument Society of America 
will pay the INSTRUMENTS PUB- 
LISHING COMPANY $1.00 per mem- 
ber per year for a subscription to 
INSTRUMENTS. 

Each member of the LS.A. will sign 
a statement that one dollar of his 
membership dues is for payment of 
a subscription to INSTRUMENTS. 
This is necessary for the second 
class mailing privilege. 

. The Instrument Society of America 
will appoint the Editor of the I.S.A. 
Section of INSTRUMENTS. 

. The Editor of the LS.A. Section of 
INSTRUMENTS will furnish to the 
INSTRUMENTS PUBLISHING 
COMPANY the editorial material for 
the LS.A. Section by the 20th of the 
month preceding the month of pub- 
lication (for example, material for 
November must be received by 
October 20th). The editorial material 
is not to include material already in- 
cluded in INSTRUMENTS as feature 
sections. 

This agreement is to be operative 
for two years with the privilege of 
cancellation by either party on 3 
months notice. 
Sincerely yours, 

Richard Rimbach, President 

INSTRUMENTS PUBLISHING 

COMPANY 


Fairchild stated the Executive Committee 
had approved this arrangement and would 
like to have the approval of the Board of 
Directors. 
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CLEVELAND 
REGIONAL MEETING 

The Spring Regional Meeting of the 
1.S.A. will be held at the Hotel Carter, 
Cleveland, Ohio, on April 4, 1947. The 
Cleveland Section is arranging a very in- 
teresting program consisting of morning 
and afternoon sessions with two speakers 
at each of these sessions; dinner and 
entertainment in the evening. 

While it is impossible at this time to 
print the details of the complete program, 
the completed program for the meeting 
and advince registration will be sent out 
shortly. In addition to the technical pro- 
gram on April 4th, a meeting of the Edu- 
cational Committee will be called by 
Chairman Teare on April 3rd, and the 
Board of Directors will meet on April 5th. 
The Board of Directors meeting will be 
preceded by an Executive Committee Meet- 
ing. 

Place these dates on your calendar. 











After some discussion the 
made, seconded and carried. 

6. President Fairchild reported that the 
Committee appointments were approved by 
the Board of Directors. Replies were re- 
ceived from nine sections, all these having 
been approvals. 

7. The Chairman of the Sections Com- 
mittee, J. B. McMahon, reported on the 
possibility of the LS.A. joining with the 
Texas A. & M. College in sponsoring their 
annual engineering conference on instru- 
mentation. 

8. Moore moved that the Board of 
Directors delegate the Sections Committee 
to contact this Texas A. & M. group and 
see if some method can be worked out to 
cooperate to our mutual benefit. Also, that 
a letter be written to Prof. Murdock offer- 
ing our assistance and support. Motion was 
seconded and carried. 

9. After a discussion of traveling allow- 
ances for delegates and members of the 
Executive Committee, it was moved that 
President Fairchild appoint a Committee 
which is to include the Chairman of the 
Finance Committee, which will investigate 
and make recommendations of the proper 
methods of helping to finance the expenses 
of delegates and National officers to meet- 
ings of the Executive Committee and the 
Board of Difectors. This motion was 
seconded and carried. The Committee was 
appointed: A. F. Sperry, Chairman, A. H. 
Shafer, H. E. Ferguson, J. B. McMahon 
and H. H. Barnum. 

10. The Treasurer’s Report was read. 
(Appears elsewhere in this issue). 


motion was 


 . . . but all it needs is a new pen point... 


11. Sperry reported on the Chicap, 
ference and Exhibit. Robinso; ; 
Committee Chairman, and Frost 
of the Papers Committee, report, 

12. In reference to the 1948 (po, 
and Exhibit, Kayan, Moore, \ 
Wildhack extended invitations 
sections, and described the advantages 
attractions of New York, Philade!p) 
Washington, then the Board of 
voted unanimously to hold this in 
deiphia. 

13. New Committee Appointm: 
child: “Al Shafer has accepted 
as the Chairman of the Finance 
The other members of the Com: 
be Ferguson, Rimbach, and Fai 

“Wildhack has accepted the ch 
of the Committee on Committees 
pose of that Committee will be to ay 
the authority and the responsibil; 
the proper actions of the Committees 
report to the Board of Directors 
definition of what each Committ 
do.” 

14. Barnum moved, 
meeting of the Board of Direct = 
times a year, one of which will be appr 
mately one month before the annual ; 
ing, the second in December, and the 
in the Spring.” Seconded and carried 

15. Members of the Board were as} 
to approve an emblem. A motion was max 
to have the Membership Committee make » 
decision on the emblem and make arrang 
ments to have it made. Seconded 
carried. 

16. Wildhack made the motion: Th 
Executive Committee with Shafer as Chair 
man of the Finance Committee be author. 
ized to spend Society funds until such tir 
as a budget has been set up. Seconded an 
carried. 

17. Meeting adjourned at 1:00 A.M 

—R. RIMBACH, Pzec. Sec’y 


“There si 


ind 





TREASURER’S REPORT—THE 
INSTRUMENT SOCIETY OF AMERICA 


(Presented at Meeting of Board of 
Directors, New York City, 
December 4, 1946) 


A formal National Society account ha 
been opened in the Livestock Nation 
Bank of Chicago—and to date contains 

November 12, 

November 18, 1946 8 

This money represents the Charter Fe 
of the South Texas and Southern Michiga 
Sections—and either part or full dues 
191 members; 20 Associates and 3 Students 
from ten sections. This represents onl} 
moneys received by the Society since inst 
lation of the present officers. 
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>m the above deposits, to date, four 
hursements totalling $297.50 have been 
je—$260.00 to the Baltimore Section, 
50 for a bond for the Treasurer, $24.00 
new membership cards, anil a $1.00 re- 
4 on a membership application. So that 
Chicago account now contains a balance 
$1,465.58. 

a Pittsburgh bank, under the care of 
past Treasurer, there is a balance of 
658.61—representing the residual of col- 
ons of dues and donations during the 
t year after payments of the expenses 
the National Office. I have not received 
itemization of the receipts or expendi- 
ag because Mr, Clarke Fry is having 
riculty in closing his accounts due to out- 
ding checks totalling $592.71 which 
e not been cashed. The Society’s account 
Pittsburgh thus has a net size of 
965.90. 
in another Pittsburgh bank, under the 


¥ 









EARL C. RIEGER 

s one of the spark-plugs of the Instru- 
nt Society of America, Earl Rieger has 
en, and still is, one of the most active, 

influential and re- 
; spected men in the 
organization. Going 
back even further, he 
was active in the 
formation and or- 
ganization of the 
Chicago Society for 
Measurement and 
Control in 1940 and 
was the first Presi- 
dent of this group. 
With this back- 
ground, it is only 
fitting that he be 
elected Chicago’s 
Delegate to the Board 
of Directors of the 






























BA. in 1946. 

Earl is a graduate of Armour Institute 
Technology (now Illinois Tech.) in 1922 
Mechanical Engineering. As Plant Engi- 
pr of the Gas Power Engineering Depart- 
nt of International Harvester Company, 
is in charge of maintenance (including 
e instrument section) and design or pur- 
ase of testing equipment and facilities. 
During the formative years of the I.S.A. 
a national organization, he served as 
airman of one of the organizational meet- 
gs (in Chicago) and served on the Nomi- 
ting Committee which prepared the slate 
national officers now heading up the 
iety. Now, in addition to being Chicago’s 
plegate, Earl is the 1947 Chairman of the 
pminating Committee. (A brief report of 
is committee’s aims and activities appears 
sewhere in this issue.) 

Earl and his wife, son (18) and daughter 
5) live in Western Springs, Ill., where he 





NOTICE 

A meeting of the Subcommittee on 
Thermocouples and Thermocouple Wire 
Extension of the Standaris Committee will 
be held at 10 A.M., February 25 and 26, 
1947, at the Leeds and Northrup Co., 
4901 Stenton Ave., Philadelphia, Pa. Dis- 
cussion will be on color coding and insu- 
lation specifications. 








| 
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care of Mr. Al Shafer, there is the ac. 
count representing moneys received by the 
Society from the 1946 Conference and 
Exhibit. Mr. Shafer advises that, as soon 
as all expenses have been paid, the residue 
will be turned over to the National 
Treasurer—and that the amount involved 
will be about $8,500. 





Who’s Who in the L S. 


is active in community functions and where 
he indulges in his hobby — symphonic 
orchestra work—when possible. He is a 
member of the S.A.E., the S.E.S.A., the 
Chicago Section of the I.S.A., the Ordnance 
Association, and the American Legion. 


JEROME B. McMAHON 


J. B. McMahon, better known as “Mac,” 
is one of the four vice-presidents of the 
I.S.A. A graduate of Carnegie Institute of 
Technology, Mac 
holds the position of 
Application Engineer 
with Republic Flow 
Meters Company, 
Chicago, Ill. During 
past years, he has 
served as Sales Engi- 
neer with National 
Supply Company, 
Tulsa, Okla., as Sales 
Engineer, District 
Manager and finally 
Manager of the Con- 
troller Division of 
the Foxboro Com- 
pany, Foxboro, Mass., 
and more recently, 
Administrative Head of the Instrument 
Department of the Kellex Corporation, New 
York City. This latter assignment was 
carried out while on leave from Republic. 

Mac is a member of the A.S.M.E., A.P.I. 
and the Chicago Section of I.S.A. Besides 
being a vice-president of the I.S.A., he is 
also chairman of the Local Sections Com- 
mittee which, largely through Mac’s efforts, 
will soon bring several new groups into the 
organization. 





He is married, has three children (all 
girls), and lives at 243 Linden Ave., 


Thus to recapitulate, the assets of the 
Society today may be considered to be 

Chicago Account............ $ 1,465.58 

Pittsburgh Account......... 2,965.90 


Exhibit Account ............ 8,500.00 
$12,931.48 
In addition, there is an indeterminate 


amount in a small account in the Bank of 
Nova Scotia that has been just opened to 
cover transactions involving the Canadian 
Sections. 

To be complete this report should provide 
statements of indebtedness, accounts pay- 
able, and estimates of expenses that will 
be applicable to the above indicated assets 
of $13,000. It will not be possible to do this 
until the contemplations of this meeting are 
concluded and the newly appointed Budget 
& Finance Committee has a chance to meet 
and act. 

H. E. Fercuson, Treasurer 


A. 


Wilmette, Ill. Hobbies include golf (when 
feasible), music and reading. 


H, C. FROST 

“Jack” Frost (so called for 
reasons) has presented many 
papers himself and has wide 


obvious 
technical 
acquaintance 
among instrument 
men, especially 
among the _ process 
industries. Logically 
enough, therefore, 
Jack has been ap 
pointed chairman of 
the 1947 Conference 
Papers Committee. 
This committee, a 
sub-committee of the 
1947 Conference 
Committee under the 
chairmanship of 
Albert F. Sperry, is 
charged with the 
task of securing 
speakers for the 
technical sessions of the Conference and 
Exhibit to be held in Chicago this coming 
September. 

Jack, who was either too modest or too 
busy to give your Editor much information 
concerning himself, is Assistant Director of 
Engineering, Chemical Division, of Corn 
Products Refining Company at Argo, Ill. He 
is a member of the Executive Committee of 
the Chicago Section, and otherwise very 
active in the affairs of the Chicago group. 

A comprehensive report of the activities 
of the Papers Committee to date has been 
prepared by Mr. Frost, and appears else- 
where in this issue. This article is of par- 
ticular and timely interest to all members, 
and special attention is hereby called to it. 
























Section News 
BALTIMORE 

Fifty-three members and visitors of the 
timore Section assembled at the Engi- 
ers Club of Baltimore on Friday, January 
1947, to hear a very interesting and en- 
tening talk on the subject of “Gas 
halysis—Its Measurement and Control.” 


Mr. J. F. Maienshein, President of the 
ion, conducted a short business meet- 
gand then presented Mr. H. P. Rodgers, 
ho in turn introduced the guest speaker 
the evening, Mr. F. R. Davis of the 
vis Emergency Equipment Company. 


During his talk, Mr. Davis captured and 
ld the interest of those present by high- 
hting his topics with demonstrations of 
tral instruments, among which were the 
bmbustible Gas Indicator, the Thermal 
nductivity Instrument, and the Davis 
atometer, 


A discussion period followed with Mr. 
avis answering many and varied questions 
the members and visitors; later, re- 


freshments were served, closing the meet- 
ing. 
—KENNETH R. MILLER, Corr. 


CHARLESTON 


It took a burned-out bulb in a slide pro- 
jector to stop the January 6, 1947, meeting 
of the Charleston Section—but after all it 
was 11:39 P.M. and the meeting had been 
called to order along about 7:30 P.M. at 
the Kanawha Hotel. Several members 
lingered longer too—such was the interest. 
No wonder! Just take a look at the pro- 
gram: 

1. Mr. R. D. Webb reported as National 
Delegate to the New York meeting and 
gave us a good report—what else could you 
call it with the ISA reported as “rich” and 
“growing rapidly all over the country.” 
Many took his warning seriously about 
getting reservations in for the Chicago 
meeting. Just think, it’s not until next fall 
but now is not too early to make definite 
plans. 


2. Mr. Charles Holz, one of the organ- 
izers and first president of the Charleston, 
W. Va., Section gave us a resume of ISA 
accomplishments and advantages as an 
observance of the first birthday of ISA. He 
pointed out that we had grown steadily and 
rapidly, that we had the privilege of asso- 
ciating with men of all phases of the 
Instrument business both locally and at the 
national meetings such as the Pittsburgh 
conference, ‘Receiving Instruments Magazine 
as part of the ISA membership is worthy of 
mention but also it should be observed that 
technical books can be bought at a discount 
through the national office,” he continued. 


Sounds all right so far doesn’t it? Well, 
the clock was laughing at us as it raced 
madly around the dial. 


3. Now one hundred fourteen men gave 
close attention when President Lorig intro- 
duced the first speaker, Mr. V. V. Tivy of 
the Foxboro Company. With illustrating 
slides Mr. Tivy first outlined and discussed 
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their Model 40 controllers, pointing out the 
similarity and the improvements that had 
been made. Some few new Model 40 con- 
troilers have been showing up around and 
everyone listened intently. The bulb in the 
projector burned brilliantly as Mr. Tivy left 
the Model 40 and very cleverly discussed 
the derivative control function or in Fox- 
boro language “Hyper-Reset.” Some of the 
weaker members began to weaken but they 
shuffied and got a new grip on the edges 
of their seats. The clock was ahead when 
Mr. Tivy showed his last slide and an- 
swered a few questions. 

4. After a few minutes of intermission 
along about 9:30 P.M. Mr. Lorig presented 
the President of the Pittsburgh Section of 
ISA, Mr. Sam Prince, an old friend of 
ours, for a bow, and Mr. Satow, Mr. 
Humphreys, and Mr. Stahelin, engineers 
from Imperial Chemicals Industries, Ltd., 
of England, who were visiting with us. 

5. Mr. E. D. Haigler, Manager of the 
Application Division of the Foxboro Com- 
pany, was next introduced to the group. 
Ed said right off that we had an endurance 
contest, but it took no effort to listen to the 
account of his trip around Europe after 
VE day. He was sent with three others 
from the Instrument Industries to investi- 
gate Nazi instrumentation as they saw fit. 
Ed had over three hundred slides, and good 
ones too, from his travels. 

Then it happened—all went dark. After 
checking all connections of the extension 
cords we found that the bulb had burned 
out—and just as Ed had started up an 
eight-mile mountain in Switzerland on a 
special train. Such is life but the clock was 
smiling 11:30 P.M. 

Thanks a ‘ot Mr. Foxboro for a fine 
evening and two good speakers! 

The meeting was thus adjourned until 
the next month, when, on Feb. 3, Leeds & 
Northrup present “Application and Funda- 
mentals of pH and Conductivity Measure- 
ments.” 

On Monday, March 3, Mr. Lyman Allen 
of the American Viscose Company, will 
present ‘“Fractionating Column Control 
Considerations.” 

—CARL CAVENDER, Sec’y. 
CHICAGO 

Monday, March 8, 1947 — “Instrument 
Maintenance Problems,” by Mr. A. Kyle, 
Claud 8. Gordon Company, Chicago, Illinois. 





CUMBERLAND 
The Cumberland Section, Instrument 
Society of America, held a dinner and 


technical meeting, Friday, December 20, at 
the Queen City Hotel. 

The speaker for the technical meeting, 
Mr. Charles A. Packard, Chief Engineer for 
Struthers-Dunn, Inc., gave a very interest- 
ing talk on “The Relay as an Instrument 
Auxiliary.” After the meeting Mr. Packard 
showed some very interesting electric relays 
he developed as a pastime and a hobby. 

The next meeting will be held January 
28th, 1947; arrangements for a speaker 
are not complete. 


—H. E. Bisnop, Corr. 


DETROIT 

On Monday, December 16, some forty 
hardy souls braved snow storm and slippery 
streets to hear Mr. Donald T. Street of the 
ScientifiC Bureau, Bausch & Lomb Com- 
pany address us on “Optical Instruments in 
Industry.” The speaker gave a clear 
description of the human eye as an optical 
instrument and _ stressed its attendant 
limits, particularly those of resolving power. 
As an example of the role that optics play 
in the fleld of measurement, Mr. Street 
mentioned that the human eye can detect 
alignment of vernier lines to one-hundredth 
of the minimum distance between which 
two distinct points can be resolved. 

The talk was illustrated by slides of the 
optical systems discussed and _ included 
pictures of optical industrial instruments of 
both domestic and foreign manufacture. 

Several of the many questions asked 
after the talk originated interesting discus- 
sions such as a lively argument on the 
possibility of light having mass. 
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MEMBERS OF ARUBA SECTION, I. S. A.: 

Seated, first row, left to right:—E. H. Pfeffer, Penna.; J. L. Lopez, Okla. (Secretary); 
D. Fryback, Indiana; E. J. Hillstead, Kansas; A. Halpert, Hungary; W. O. Weber, Penna, 
Second row, left to right:—A. E. Krottnauer, N. C.; W. A. Koopman, Holland (Treasurer); 
C. L. Kasson, Mass.; M. A. Davidson, Mass; L. L. McGrew, Wyoming; G. Echelson, Texas: 
(President). Third row, left to right:—L. N. Crippen, Missouri: 
M. R. Holly, N. J.; E. S. Stanley, Mass.; W. F. Hughes, N. Y.; J. N. Faucett, Illinois, 


A. S. MacNutt, Calif. 
P. E. Jensen, Denmark and N. Y. 


Not in the picture were: G. A. Janson, Mass.; H. de Paauw, Holland; E. L. 


Indiana. 








Wilkins 


The girl is a pencil sketch on the wall of the Cabana where we held our meeting. 

These members of the Instrument Society of Aruba are made up of the foreign staff em- 
ployees of the Instrument Department of the Aruba Refinery operated by the Lago Oil & 
Transport Co. Ltd., a subsidiary of the Standard Oil Co. of New Jersey. 

They are responsible for some 6,000 units of of instrumentation equipment which includes 
recording and coutrolling instruments of all makes. 


After the lecture a tour of the Ethyl 
Research Corporation’s Dynamometer Lab- 
oratory and Instrument Section was con- 
ducted by members Emil Gillig and Jack 
McCullough. 

The continued interest in the demon- 
stration part of the monthly meetings was 
shown again in the attention given to the 
display of Carson Electronic Micrometers. 

Since this meeting was the last ene 
to be held at the Ethyl Laboratory, dough- 
nuts and coffee were served during a little 
“farewell” party which rounded out a 
pleasant and interesting evening. 

On Monday, January 27, our speaker will 
be Mr. Theodore A. Cohen, President of the 
Taco West Corporation, who will speak on 
“The Electronic Phases of Automatic Con- 
trol Apparatus and Special Problems in 
Pyrometry.” The January Demonstration 
will feature industrial controls and safety 
appliances of the Industrial Instrument 
Supply Company, with Mr. Charles Sherwin 
in charge. 

The February 24th meeting will bring to 


us Mr. M. C. Tate, of the A. H. Emery 
Company, who will discuss “The Tate- 
mmery Cell,” and Mr. A. Heise, of the 


Heise Bourdon Tube Laboratory, describing 
“Precision Bourdon Gages.” 
—SIEGMUND KULKA, Corr. 


GULF COAST 

(Quoted from a letter addressed to the 
Editor on January 7, 1947) 

“Dear Sir: 

This is to inform you that election of 
officers of the Gulf Coast Section was held 
on December 17, 1946, with the following 
results: 


PrembGent. 00 cevi0ccecess T. H. Pierson 
Vice President............ oO. L. Weir 
Secretary-Treas........-- R. L. Nichols 
Program and 

Publicity Chairman........ R. M. Howe 


The above officers will be installed at a 
dinner meeting to be held January 21, 1947, 
in the Mirror Room of Hotel Beaumont. 

We will mail you a copy of the By-Laws 
and Constitution of this Section which were 


approved at our December meeting 

Memberships are picking up ar 

looking forward to a very successfu 
Yours very truly, 


1 we a 


NEW JERSEY 

There were very few vacant seats at th 
January meeting of the New Jersey Sectio 
at the Essex House in Newark. Walt 
Wills of the Brown Instrument C 
spoke on Electronic Pyrometry. His tal 
was very interesting and well received a 
evidenced by the comprehensive discussid 
period which followed. 

Mr. Wills divided his talk into three part 
the first of which was devoted to the \ 
ious means of converting D.C. voltages t 
A.C. voltages. Some_ twelve lifferen} 
methods of accomplishing this conversia 
were illustrated by slides. The second por 
tion of the speaker’s presentation was 4 
voted to a blackboard discussion of hot 
to apply electronic recording in 
to special applications. He used, as an illus 
tration, the problem of recording light i 
tensities from a photo-cell preamplifier. Th 
importance of considering interconnection 
between the electronic recorder and pr 
amplifier was brought out as well as a 
sideration of range of the instrument, in| 
impedance, and maximum voltage applied! 
the electronic instrument. 

The third portion of the talk was 
voted to a presentation of several new @ 
vices that are used with electronic recorder 
These devices were used in an experiment 
demonstration of such effects as radiatl 
and emissivity. A demonstration was 4 
given of a supersafe alarm system [or | 
with electronie instruments. : 

As reported in this space last mont 
our February meeting is being devoted t 
a discussion of the problems of educatid 
John Kelly 


tripment 


eon 






of instrument men. Mr. r 
Calco Chemical Co. has prepared the Pm 
gram which will be handled in the for 


of a panel discussion. He will be assist 
in the P 


presentation by Prof. ! nal 
Creager of Rutgers University, Mr. Fre¢ 
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Soapshot 


Jersey 


taken by Past-President Dick Roberts at recent Fw meeting of New York and 
Sections at Men’s Faculty Club, Columbia i 


niversity. Seated left to right: 


Baran, Vice-president, New Jersey Section; V. L. Parsegian, speaker of the evening; 
of, Carl Kayan, President, New York Section; Herb Close, Secretary, New Jersey Section. 


h of Arthur G. McKee Co., and Mr, M. J. 
jen of Brown Instrument Co. 
bof, Creager will approach the subject 
the standpoint of college instruction. 
Rich, because of the success of his 
-the-job” training course set up at Oak 
ce, will discuss the subject from this 
le, Mr. Ladden, who has had wide ex- 
ence in training instrument men, will 
, the manufacturer’s viewpoint on the 
plem, As the education of men entering 
feld of instrumentation is of vital 
rest to most men in industry, we look 
ward to a very lively and interesting 
ussion. 
e Executive Committee of the N. J. 
ion has been interested for some time 
establishing a program of subjects that 
ld appeal to the electrical people. The 
gram for the March meeting is the re- 
and a talk by Mr. Arthur Liebscher 
RCA at Camden, N. J. has been 
eluled. Mr. Liebscher will talk on 
pplication Technique In The Use of The 
hode Ray Oscilloscope.” 
fe are pleased to welcome as new mem- 
sof the N. J. Section: 
. 8. Rich—Arthur G. McKee & Co. 
avier De Haas—Reilly Tar & Chemical 


ames W. Bennett-——Energy Control Co. 
stanley L. Rimgail — Congoleum-Nairn, 


ohn W. Post—Pyrometer Service. 
he Program Committee has just com- 
ed arrangements for the June meeting, 
ich will be an inspection trip through 
s of the Calco Chemical Co. plant at 
nd Brook, N. J. Further plans will be 
ounced later. 

—GEORGE R. FEELEY, Corr. 


NEW YORK 

The New York Section of I.S.A. held its 
ember meeting on Wednesday evening, 
18th, at the Men’s Faculty Club, Colum- 
University, New York City. Forty-seven 
mbers and guests were present for sup- 
, With six additional members coming 
er for the meeting. 

At 8:00 o’clock, Pres. Kayan called the 
eting to order and opened with the read- 
of the minutes of the last meeting. The 
hirman of the membership committee. Mr. 
ggerty, made a report on membership 
bwth. The vice-president, Mr. Hilden- 
nd, read an interesting and amusing 
udo report and the treasurer, Mr. Cor- 
t, announced that the section was still 
vent. Mr. St. Clair, chairman of the 
inating committee presented the- nom- 
tions his committe wished to make. Since 
further nominations were made from the 
or, the nominations were closed. The 
siness meeting adjourned at 8:15. 

fter a five minute recess to allow for 
trangement of the chairs, President 
yan introduced the speaker for the eve- 
&, Mr. C. B. Moore of Moore Products 
who presented a very interesting paper 
itled “The Solution of Instrumentation 


Problems by the Pneumatic Null Balance 
Method.” 

Mr. Moore using illustrated slides, de- 
scribed the development of the pneumatic 
null balance instrument from a simple in- 
dicator and regulator through various pos- 
sible arrangements into process control. 
The possibilities available in process con- 
trol, that is, throttling, reset and deriva- 
tive control with their pneumatic circuits, 
were explained. He emphasized the fact 
that the system has few mechanically mov- 
ing parts, and thus provides rapid response, 
lack of wear, and absence of friction. 

Following the talk, several questions were 
answered and then the members gathered 
around the speaker to examine the equip- 
ment and discuss problems. 

The meeting closed at 10:00 o'clock. 

—CHARLES D. Corey, Secretary 


OAK RIDGE 

The regular January 7th meeting of the 
Oak Ridge Section of the Instrument So- 
ciety of America featured Mr. Ronald 
Reamer of the Taylor Instrument Companies 
of Rochester, New York, as guest speaker. 
The dinner portion of the meeting started at 
7:00 at the Grove Hall, followed by the 
regular meeting. 

Mr. Reamer spoke on the subject of 
“Time Cycle Controllers and Coordinated 
Instrumentation.” His talk did not deal di- 
rectly with the instrumentation installation 
at any of the Oak Ridge plants: however, 
automatic controllers, and continuous con- 
trol especially, is a topic of profound in- 
terest to most everyone working at these 
plants. Continuous control today makes it 
possible for American industries to produce 
quickly and efficiently products which were 
once considered impossible to produce by 
this method. Instrumentation is the nerve 
center of uranium-235 production. 


The instruments referred to are those 
meters, valves, and such linked into com- 
plex control panels, that mystify their own 
operators, balk even the understanding of 
engineers and almost terrify the layman. 
More specifically, they are those meters 
that automatically control high-speed con- 
tinuous-flow processes in the chemical, oil, 
and other industries. As such, they rival 
the continuous assembly lines as America’s 
greatest contribution to mass production. 
It was during the depression, in fact, when 
many assembly lines were grinding to a 
halt, that U. S. chemical engineers finally 
mastered the tools and materials to make 
possible the continuous-flow process. Mr. 
Reamer worked for the company who 
played a major role in mastering these 
tools and material to make possible the 
continuous flow process. Stage by stage, 
they brought out every step of a fast mov- 
ing operation in liquids, gases, or semi-fluids 
under the control of central boards of high- 
ly sentient instruments. 

Mr. Reamer’s talk dealt primarily with 
the moisture processing of tobacco with 


steam and water in a vacuum. He ap- 
proached the control problem involved and 
showed how a time cycle controller was 
connected with all the instruments neces- 
sary to make the process workable. The 
opening and closing of all valves for steam, 
water, vacuum, mist, etc., was discussed 
on a cycle control diagram thereby showing 
the relationships of each as either independ 
ent, dependent, or non-related. It was evi 
dent from the explanation that a number 
of time cycle cams were necessary with 
inter-connected relationships in order for 
the process to be automatic and versatile 
for adjustments to suit different grades of 
tobacco. 

It will be ‘remembered that Taylor In- 
strument Companies played a major role 
in the instrumentation design and supply 
tor the Carbide Plant, the company being 
the prime contractor for the instrumenta- 
tion portion of the plant. Mr. Reamer was 
Taylor’s resident engineer here at Oak 
Ridge during the installation period, June 
1943, to May 1944, He has been with Taylor 
for ten years as an application engineer. 

The program committee announced that 
the plans for Dr. J. J. Grebe to speak on 
“Unusual Control Problems” at the Febru 
ary 4th meeting were complete. Dr. Grebe 
is considered an expert on automatic con- 
trol problems. He is on leave from Dow 
Chemical Company as Physical Research 
Director, to attend the Training School be- 
ing conducted by Monsanto Chemical Com- 
pany at Clinton Laboratories here in Oak 
Ridge. 

The March meeting will feature a joint 
discussion by Mr. L. E. Emerich and Mr. 
J. E. Schock of Leeds and Northrup Com- 
pany on the development of Industrial Re- 
corders through the Speedomax ‘'G.” 

The April meeting will feature Mr. J. E. 
Michaelson of General Electric Company 
speaking on new measuring instruments, 

The May meeting plans are indefinite. 

The June meeting will feature Mr. Vernon 
D. Hauck of Friez Instrument Division— 
Bendix Aviation Corporation sneaking on 
“Radiosonde: Present Status of the Art.” 

July meeting plans are indefinite. 

The August meeting will feature a dis 
cussion of “Induction Heating” by a repre- 
sentative of the Westinghouse Electric Cor- 
poration. CHuas, W. Covey, Cor 

PHILADELPHIA 

The Philadelphia Section was especially 
privileged in holding its December 18th 
meeting in the magnificent lecture hall of 
the Franklin Institute. 

Doc White briefly reviewed the proceed- 
ings of the National Board of Directors 
meeting held for December in New York 
City. The announcement that Philadelphia's 
invitation to the National Society for its 
1948 Conference had been accepted was re 
ceived with a very enthusiastic round of ap- 
plause. 

1947 President, George Ehly, of the At- 
lantic Refining Company, and Vice-Presi- 
dent Edwin Kremer, of Pennsylvania Indus- 
trial Chemical Company, each made short 
addresses promising unabated effort toward 
making 1947 an interesting and successful 
year. 

After the 
and the reading of 
speaker for the evening was introduced. 
Mr. Otto Vetter, President and Chief En- 
gineer of the Ring Balance Instrument 
Company, spoke on the subject ‘Measure- 
ment of Flow Under Laminar and Turbu- 
lent Conditions.” 

In development of this subject Mr. Vetter 
analyzed the theory of fluid viscosity, and 
derived viscosity values from shearing 
stresses, in both absolute and gravitational 
units. He then described laminar flow as 
a low velocity flow usually occurring in 
small pipe sizes at extreme pressures. The 
line of demarcation between laminar and 
turbulent flow is usually considered to oc- 
cur at a 2000 Reynolds number. The Rey- 
nolds number is therefore the only sensible 
yardstick available for classification of 
fluid flow. 

Mr. Vetter then developed the derivation 
of the Reynolds number mathematically, 
using consistent units and proving that it 


introduction of new members 
annual reports, the 
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becomes a pure number which is dimension- 
less. In the course of the dissertation it was 
pointed out that the geometrical shape of 
the velocity profile cannot be determined 
definitely, since it is affected by both fluid 
viscosity and the kinetic forces resulting 
from flow. In the case of laminar flow, 
friction drag may be omitted from consid- 
eration, due to the low velocity of the fluid 
film against the wall. 

Wednesday, January 22, 1947—“Instru- 
ment Development Activities in a Chemical 
Company,” by Mr. Victor F. Hanson, du- 
Pont Engineering Research Laboratory. 

February meeting—Wednesday the 19th. 
Speaker and subject to be announced. 

—J. H. Bertram, Corr. 


PITTSBURGH 

The December meeting of the Pittsburgh 
Section was held at the Carnegie Institute 
on Thursday, December 19th. Fifty-five 
members enjoyed a delicious dinner served 
in the Cafeteria, and then adjourned to the 
Lecture Hall for the meeting. 

After a brief business meeting, during 
which four new members were welcomed to 
the fold, Mr. Charles A. Packard of Struth- 
ers-Dunn, Inc., gave a talk on “The Relay 
as an Instrument Auxiliary.” He outlined 
the many classifications of relays in general 
use, exhibited slides showing a number of 
specialized circuits, mentioned some of the 
innate limitations of conventional relays 
which give the relay engineers premature 
gray hair, and concluded his address with 
a plea that equipment designers allow ex- 
perienced relay engineers their choice of 
circuits in new equipment. 

After the scheduled address, Mr. Packard 
surprised his audience by giving the first 
public demonstration of a new device which 
he calls a “motoroid.” This is an adapta- 
tion of the old-fashioned constant current 
transformer and consists of a_ solenoid 
placed at one end of a bar of steel. A cop- 
per or aluminum ring encircles the bar and, 
when the solenoid is energized, the second- 
ary current induced in the copper causes 
the ring to be repulsed by the solenoid. 
Several types of “motoroids” were demon- 
strated and practical applications for its 
use were suggested. 

The next meeting will be held on January 
27, 1947 at the Carnegie Institute. The sub- 
ject, “Pressure Gages,” will be presented by 
Mr. A. E. Levan, United States Gauge Di- 
vision, American Machine and Metals Inc., 
Sellersville, Pennsylvania. 

The February 24th meeting will feature 
Mr. R. J. Kryter of Esterline-Augus Com- 
pany, who will present “The Endless Quest 
~—The Application of Electrical Recording 
Instruments to the Solution of Problems of 
Industry and Technology.” 

—A. G. 





Younea, Corr. 


SOUTHERN MICHIGAN 

Fifty-five members and guests of the 
Southern Michigan Section enjoyed a dell- 
cious steak dinner, the night of Jan. 15th 
at Chicken Charlie’s’ in Kalamazoo, 
Michigan. 

Following the dinner a short business 
meeting was held. The annual treasurer’s 
report was read and approved. The Secre- 
tary announced that three new applications 
for membership had been received and ac- 
cepted. 

Mr. Oliver Woods of the Upjohn Co., 
Kalamazoo, introduced Dr. Ralph A. 
Sawyer, dean of the Rackham Graduate 
school of the University of Michigan, who 
discussed “The Technical Aspects of the 
Bikini Test.” 

Dr. Sawyer listed the four major objec- 
tives of the test as: 

1. To determine the effects on all types 
of naval vessels. 

2. To determine the effects on all types 
of military and naval equipment. 

$3. To determine the effects on personnel. 

4. To collect technical and scientific data. 

There was not a single injury to the 
over 42,000 Army and Naval Technicians 
and 3,000 Air Force personnel as a result 
of the test. 

It was necessary to check every detail 
of all the vessels used in the test, before 
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the test so that all effects could be de- 
termined. This was a tremendous job. 

About 300 pigs, 300 goats, and thousands 
of white rats were placed at different loca- 
tions on the vessels. About one quarter of 
them died from exposure of the bombs. 
Much information was gained on the treat- 
ment of personnel exposed to radiation. 

Tests were made to determine the blast 
pressure, the diffusion in the water and 
the waves formed, the distribution of radia- 
tion in the water and the effects of radia- 
tiom on plant life and fish in the water. 

Where were several duplications of the 
many different types of measuring and 
recording instruments used in the tests, 
ranging from very simple mechanical de- 
vices such as five gallon oil cans to measure 
blast pressure, pieces of lead in balls of 
putty to measure stress and strains of dif- 
ferent parts of the ships, photographic 
plates to measure gamma rays, to the latest 
thing in high precision measurement and 
recording instruments. 

About 300 photographic cameras of all 
types were placed on board ship and a like 
number in planes and a large number on 
Bikini in order to photograph the test from 
as many different angles as possible. It was 
very necessary to get as much information 
as possible the first time because the test 
could not be repeated. 

The test was highly successful and all 
objectives were reached. 

Dr. Sawyer worked on the test with the 
Army scientific team. He believes that if 
the same talent, energy and effort with the 
same financial backing used in developing 
the Atomic Bomb were applied to the de- 
velopment of Atomic Energy as a source 
of peace time power it would be only a 
matter of a few years when that dream 
would become a reality. 

Twenty minutes of 16 mm. film cover- 
ing the test followed Dr. Sawyer’s most 
interesting discourse on this most timely 
topic. 

—KEN MEAD, Corr. 


ST. LOUIS 

Monday, December 30, 1946, featured a 
triple-header all-members program. The 
first speaker was W. G. (Bill) Lee, Instru- 
ment Engineer at National Lead Company, 
Titanium Division, who discussed ‘‘Thermo- 
couple Wells in Chemical Applications.” The 
second speaker was_Carl L. Werstler, In- 
strument Engineer at Socony-Vacuum Oil 
Company Refinery, whose talk covered 


“Thermocouple Protection Tubes and 
Thermowells in Petroleum Refining.” The 
third talk along the same lines was 


“Thermocouple Protection in the Glass In- 
dustry” by Roy Finch, Instrument Engineer 
at the Alton (Tll.) plant of Owens-Illinois 
Glass Company. 

Next meeting—January 27, 1947. Speaker: 
Mr. M. J. Boho, Engineer, The Hagan 
Corporation. Subject: “Cascaded Controls 
and Their Application.” 

—HENRY ZEFFREN, Sec’y. 





TENNESSEE 

The 20th meeting of the Instrument So- 
ciety of America, Tennessee Section, was 
held Wednesday, December 11, 1946, at the 
Tennessee Eastman Corporation. 

The meeting was called to order at 8:00 
P.M. by Mr. J. T. Elder, President. A brief 
financial report was presented by the 
treasurer and a suggestion for having the 
January meeting in Elizabethton, Tennessee, 
on January 8, 1947 was approved. 

Mr. Ralph Rockwell, Director of Engi- 
neering of the Mason-Neilan Company, ad- 
dressed the group on the subject “Liquid 
Level Controls & Control Vaives.” His talk 
was centered around typical applications 
and was enthusiastically received by the 
Section. 

The 2ist meeting of the Tennessee Sec- 
tion was held at the Franklin Club, Eliza- 
bethton, Tennessee, on January 8, 1947. 
Free dinners were served to all Society 
members from the funds of the local Sec- 
tion. 

A membership drive for the coming year 
was discussed and a committee of five 
members elected to draw up plans. It was 
decided to circulate a questionnaire to the 





section members to obtain th: 
the time, type and place of nes 
the coming year. A committ wan 












appointed to obtain data on n ee a “SECTION 
Two visitors and one new Prig —— 
Glenn Thomas, were introduc: es MORE 
tion. Committees appointed we: 7 i, 
MEMBERSHIP DRIVE eer it 
Geo. Moorehouse—Chair1 PORNIA 
R. E. Freeman 
Joe Selby ee 
L. O. Harrell RLESTON 
Robert Paris See 
MEETING PLACE AGO 
R. P. O’Neill—Chairman 
J. W. Watkins ee eee 
J. H. Rion ELAND 
Mr. V. P. Head of the Fisch: P -—— 
Company addressed the grou r BERLAND 


“Theory of the Rotameter.” This theory 
expanded to show special instruments ¢ 

































specific gravity and viscosity. A new gpe0 ROIT 
viscosity meter to measure very 4, 
viscosity was explained. ’ “Bir COAST 

A discussion of his talk and questi, 
covering changes in rotameter capacity ¢ 
lowed the talk. The meeting was adj wa SAS CITY 
at 10:30 P.M. ee a 

— oe JERSEY 
WASHINGTON 

The twenty seventh meeting of the Wag ORLEANS 
ington Section was held at the Pepco Ay 
torium Monday, Dec. 16th at 8:00 P.M. [My yoRK 


results of the election of officers 
nounced. Dr. W. G. Brombacher, Nati 
Bureau of Standards, was elected Pre 
dent. The two Vice Presidents are 0 
Patton, Civil Aeronautics Administr; 
and W. A. Wildhack, National Bur¢ 
Standards. Our national Delegate is 
L. Goetzenberger, Minneapolis-Hon 
Regulator Co. R. G. Quick was re-elect 
recording secretary. 

As is our custom, our retiring preside 
R. C. Darnell, becomes a councilor. 

The elective officers whose terms hay 
not expired are: G. M. Rolls, Cor 
ing Secretary; Raymond Morgan, 
urer; A. H. Mears, Councilor. 

E, L. Deeter, Naval Ordnance Lab. wa 
appointed chairman of the Meetings co 
mittee with Richard Brown and 
May as co-committeemen.. Mac. W. 
Grossman remains as chairman of th 
Membership Committee. 

Annual reports of all the 
given. 

After the business session the 
was turned over to Mr. Edward J. Barlo 
Research Engineer, Sperry Gyroscope (© 
Inc. whose subject was “‘Klystron Tubes 
Mr. Barlow gave a very interesting tal 
covering the Klystron tubes from origi 
through development and present-day us 
illustrated with slides and blackboard. ! 
the conclusion of the talk the meeting 
opened to a lively discussion period durin 
which Mr. Barlow was able to satisfy a 
queries. —G. M. Rots, Co 
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WAYNE COUNTY 


n printing 

The Wayne County Section I.S.A. hel. prt 
its regular monthly meeting on January of emy 
at the Presbyterian Church House coments 





Wyandotte, Michigan. The dinner was he 


at 6:30 and the meeting at 8:00. ‘otto 
President John MacPherson appointed i, py 
nominating committee consisting of Iv e 
Genaw, chairman, B. K. Beecher and Paqy’* regar 
Dennis for the local election of officers 4 of all apr 
be held in April. can assu 
Herb Barnum and Bill Baker reported ure to do 
the activities of the National Society yment Re 
The speaker of the evening was M nt Society 
E. F. Nordstrom, Engineer in charge Pittsburg 
Gage Manufacturing of Manning, Maxwe F. Goipc 


and Moore Company. Mr. Nordstrom £a\ r 
a very interesting talk on glass and dis 
thermometers, pressure gages and # 
operating temperature controllers. 

The next meeting will be held on Feb 
ruary 17 at which time several movies ° 





Instrument Manufacture and Applicatiogy. odes 

will be shown. nd aseleten 
The March meeting will be held on Mare hich 

17 at which time W. H. Kidd of the Fou are , 

boro Company will talk on “Control Valves sa 


—W. G. Baker, 00 
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EMPLOYMENT SERVICE 











n printing these announcements the So- 
ly assumes no obligation as to responsi- 
of employers. Those replying to an- 
incements should include two copies of 
reply. When testimonial documents 
to be included, copies of such documents 
i not the originals should be sent. The 
ety regards acknowledgment by employ- 
of all applications as an act of courtesy 
can assume no responsibility for their 
lure to do so. Address all replies to Em- 
ment Registration Committee, Instru- 
nt Society of America, 1117 Wolfendale 
Pittsburgh 12, Pa. 
F. Gotpcamp, Chmn. Employ. Reg. Com. 


SITUATIONS OPEN 


INEERS, CHEMICAL, MECHANICAL, 
; RICAL for application of instrumenta- 
on to chemical processes involving the study 
Processes, the selection and preparation of 
ecifications for the proper instrumentation, 
nd assistance in starting up new operations 
hich are controlled automatically. Open to 
ung men with limited experience and to men 
ho have had a considerable period of service 
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8 Ol 
atio 











fare 
Fox 
ves. 


Co 





with a process industry or with an instrument 
manufacturer where there has been opportunity 
for study of instrumentation as applied to the 
process industry. Box 28. 


CRACKERJACK SALESMAN, executive ability, 
experienced remote controls, industrial fields, 
industrial controls and allied fields. Excellent 
opportunity for able man. Write detailed back- 
ground. Confidential. Box 29. 


INSTRUMENT ENGINEER —_ background in 
chemical plants or petroleum refineries. Expe- 
rience in design, field operations and service 
work with particular emphasis on corrosion. 
Supervisory experience necessary. Successful ap- 
plicant will work as contact and development 
man with the instrument manufacturer and also 
train instrument mechanics within the plant. 
Personal interview given selected applicants. Ex- 
penses for interview covered. Box 30. 


GRADUATE PHYSICIST, Mechanical Engineer, 
Electrical Engineer for positions involving re- 
search and development to pilot model stage of 
complex ordnance devices. Salaries, $2600 to 
$8000. Box 31. 


ELECTRICAL INSTRUMENT REPAIR MAN for 
working foreman in a standardizing laboratory 













































Andrew G. 206 
Pittsburgh 21, 


Young, Curtis St., 
Pa. 





repairing and building electrical measuring in- 
struments. Location, Boston, Mass. Box 32. 


AUTOMATIC CONTROL ENGINEER, graduate, 
with experience in automatic controls such as 
servomechanisms for experimental work cover- 
ing automatic, hydraulic, and electrical controls 
and instrumentation used in process industries. 
Must have creative mind and ability to assim- 
ilate and follow through to completion any new 
assignments. Box 33. 


INSTRUMENT APPLICATION CONTRACT 
ENGINEER to work on process control sys- 
tems. Location Chicago. Box 34. 


ENGINEER to be stationed in the office of an 
instrument sales organization. ‘‘Splendid oppor- 
tunity for recent engineering graduate to learn 
industrial instrument and control business.’’ 


Box 35. - 
CHEMICAL ENGINEER with instrumentation ex- 


perience. Personable, progressive young man 
to take over the direction of the instrument 
development and control department. This de- 
partment represents a new addition to the 
organization of a large manufacturer of chemi- 
cals, pharmaceuticals, and biological products. 
Worthwhile opportunity for man with proper 
qualifications. Box 36. 
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AKRON 

The Akron Instrument Society met on 
January 28th, at the Akron YWCA. Presi- 
dent Luther announced the closing of the 
contest for a Society emblem. About thirty 
designs were submitted. The winner will be 
announced at the February meeting. 

The Nominating Committee submitted the 
following slate of candidates for the Feb- 
ruary elections: President, S. T. Wepsic 
(Firestone) ; Vice-President, Frances Weis- 
end (Goodrich) ; Secretary, Fred Appel, Jr. 
(Pittsburgh Plate); Treasurer, Robert E. 
Vaughn (Firestone) ; Executive Board, Earl 
E. Larson (Goodrich) and Howard Levine 
(Goodyear). A call for nominations from 
the floor brought only one—Carl A. Antes 
(Goodyear) for the Executive Board. Two 
Executive Board members will. be elected 
in February in the only contest. 

Following the business meeting, Presi- 





1947, at 6:30 P.M. at 
Thompson’s Spa in Boston. 


evening, January 22, 


W. P. Wills, Director of Research and 
Development, Brown Instrument Co., spoke 
on “Electronics in Instrumentation.” Pre- 
facing his very interesting talk, Mr. Wills 
remarked that he had addressed many in- 
strument societies throughout the country 
and that the attendance at the Boston In- 
strument Society was by far the largest 
that he had seen. 

There were eighty-five present, some com- 
ing for at least fifty miles in zero temp- 
erature to attend the meeting. 

The arrangements for the dinner and 
meeting were under the supervision of H. S. 
Fairchild, Pres., assisted by G. L. Seavey, 
C. J. Nazzaro and J. H. Condon. 

The next meeting will be in February, 
the date and place to be announced later. 

—J. H. Connon, Cor. Secy. 








guatries of 
the Clintor 
pmical Co. 
w Chemicé 


committees to agt for the comi: AIEE 
stitution and By-laws, Prog: IN 
ment and Membership. Numerous 
—S. W. HAWKIN taal int and at 
= »gented dut 


SOUTHWEST LOUIS! 

A new society for instrum: 
technicians has been forms 
Charles as the Instrument Soci 
west Louisiana. The group is 
instrument technicians from s: 
trial plants in the Gulf area, 
the furtherance of instrument « 






ted. (TO m 


fellowship throughout the area half thos 
The first meeting of the Socict ation the 
December 3, 1946, at which t » measure 


were elected and a constitution f; 
date, over fifty persons have j 1 the 4 
ciety, and an equal number has expres 
interest in the group’s activities. 
Officers of the organization 








dent Luther introduced Mr. C. B. Moore, ‘s - Pratt, Mathieson Alkali Works, Preside for Line § 
President of the Moore Products Co., of Dale Mattix, Cities Service Refi vig py F. 1 
Philadelphia, whose subject was “Solution HARTFORD SOCIETY FOR President; W. F. Walker, Southern Aggy. 
of Instrumentation Problems by the Pneu- MEASUREMENT AND CONTROL Corp., Secretary; and Tom Clarke, Cit AB “A 
matic Null Balance Method.” Mr. Moore's The January meeting of the Hartford So- Service Butadiene Plant, Treasurer. Ri Small Sa 
discussion was an extremely interesting and ciety for Measurement and Control was held ard Groendycke, Cities Service Refinery i 1" by D 
instructive one and was very well received January 15 at the City Club, Hartford. The Chairman of the program committe¢ iw cents 
by the members. After developing the technical talk, on the subject of “Balancing J. E. Barclay, of the Mathieson Alk 11-86 “Py 
theory of the Pneumatic Null Balance, he Machines with Associated Correction Equip- Works, addressed the group’s mecting se hone al 
explained its application to various types ment,” was given by F. R. Bokorney of the January 21, with a talk entitled, “H "peahenen 
of control problems. His explanation of the Gisholt Machine Mompany, Madison, Wis. Vacuum Techniques.” Mr. Bar My J T. Sc 
principles involved in proportional response, The next meeting will be Wednesday, sented a résumé of equipment and inst M94 WA 
reset and rate response were very clear and February 19, at the City Club, 19 Allyn St. ments used in obtaining and measuri ment on 
of benefit to many of us. Hartford. : : ; high-vacuums, and discussed analytical Ce M. C 
The next meeting of the Society is set Fie MS let LOTTE a struments utilizing high vacua. 7 6 oT 
for February 25th, at the Firestone Country The Society extends an invitation f u schits 
Club, a dinner at 6:30 P.M. preceding the INDIANAPOLIS TECHNICAL engineers and technicians in th hy “Ry 
meeting. Eleetion for the Executive Board INSTRUMENT SOCIETY write the Secretary if only to request t ~ Oonieat” 
will take place. The January meeting of the Indianapolis date and topic of the next meeting 4 E. Cc. H 
—FRED APPEL, JR., Secy. Technical Instrument Society was held Jan- W. F. WALKER, Secretary, 11-84 “A 
uary 7, 1947 at the Indiana-War Memorial. Southern Alkali Corp. je-ray Sens 
ATLANTA At this meeting A. A. Hejduk of the Meriam P, O. Box 900, Lake Charles, | nd R. R. 8 
eet ene Seth tee in sonia Company gave a talk on “Manometers in 47-85. “El 
The regular December prc of the pene ae ones oy oe age gpl MECHANICAL ENGINEERS’ SPRING@}ith Imped 
. _ reguls 2S, pment and application of the MEETING bn, 30 cent: 
Georgia Society for Measurement and Con- various types of manometers. He developed ; id atrial 1 47-19 “A 
trol was held at the auditorium of the At- the methods for measuring pressures from TULSA, OKLA.—“The ener : a sa for 
lantic Steel Company. thousanths of an inch to hundreds of inches opment of the Southwest et ges 4 Lwolite 
Following a brief business meeting, M. of water and stressed the fact that a man- nounced as the theme of the sy t MME AT-47, “Re 
Virgil Davis, Instrument Engineer for the ometer is a primary standard. Meeting of The American — 0.5 tr Y" b 
Atlantic Steel Company, gave a very inter- On March 4, 1947 Charles A. Packard, chanical Engineers, to be held marc a ne +4 
esting discussion on the subject of Practical Consulting Relay Engineer, will talk on the Mayo Hotel in Tulsa, Okla. at 7 hol ‘Satu 
Pyrometry. Davis’ discussion commenced “Relays and Instrumentation a technical papers or addresses 1 geloe "a hbaum 
with the early history and basic theory of . bide ‘ at 13 technical sessions, one of which W rec oo 
high temperature measurements and cov- Mounts Unvarwoon, Secretary be on industrial instruments and regula! oir 1] 
ered thermocouple and radiation methods. The technical ean | og ree n t "Rowell 
The regular January meeting will be held eats * * . entitled “Description of an instrumen 7.93. 
on January 27th. The pete ae a ite in. LOUISVILLE INSTRUMENT SOCIETY Determining the Physical Constants of pr 
ning will be P. Barron, Foxboro Company. The Louisville Instrument Society held its troleum in the Field,” by P. G. Exiine, * ¥ — , 
His subject will be the Foxboro Dynalog. second meeting January 14, 1947. The fol- tion engineer with the Gulf Research 4 "4 “A 
-R. E. FisHpurn, Publicity lowing officers were elected for the year Development Co., Pittsburgh, Penna ot a Me 
Pee, aaa > ' 1947: President, E. H.C, Brown; Vice Pres., paper on a “Deep Well Camera” by Ormo 38 ro 
J. J. Monahon, Jr.; Secretary, S. W. Haw- §E. Barstow of the Dow Chemical Co., Mi Die, " : 
BOSTON kinson ; Treasurer, M. J. Johnson; Directors, land, Mich., and C. M. Bryant of Dow # a 
The Boston Instrument Society held its T. P. Grose, L. Driskell and A. L. Weyhing. Inc., Tulsa, Okla. po “A 
regular monthly meeting on Wednesday The President appointed the following Dr. John J. Grebe will speak on “Fut D 
. B, Lewis, 
47-40, “Dr 
br Diesel-E 
enshaw. 4( 
MANUFACTURERS Established Instrument Manu- ee ee 
ante y leading manufacturer 0! ; 
Manufacturers’ Representative facturer, New York Plant, has steam specialties and temperature con Saal aes 


with degree in engineering and 
six years’ experience in applica- 
tion and sales of automatic control 
equipment and instruments for 
industry, research, and communi- 
cations seeks a few progressive 








opening for Industrial Instru- 
ment Sales Engineer. Special- 
ist in diaphragm type instru- 
ments. Man with definite sales 
contacts required. Salary and 








trol in New York. nts, 


Must be engineering graduate with 47-56, “T 
field experience in applying steam gp éctric Por 
traps and process controls to industry a 
also heating and air conditioni: J: (7-57, “A: 

Work is partly inside, technical or fe Genera: 


der editing and correspondence, parilly nd W. A. 1 


: ae . a outside assisting and educating repre: 9 47-65. “G 
companies desiring technical sales Commission. Box 125, Instru- sentatives on product application and Iprmer Sec 
representation in the Carolinas ments Publishing Company, service. ‘tae 
and Virginia. Box 126, Instruments ‘ Send full details of training and ex (40. 

: 1117 Wolfendale St., Pittsburgh wn ted to Mechanisms 

Publishing Co., 1117 Wolfendale ; ° ey ae ae aeeey expe eee 
i 12, Pa. Box 124, Instruments Publishing ©° 47-52. “L 

St., Pittsburgh 12, Pa. 1117 Wolfendale St., Pittsburgh 12, ? MBkanical gy 
ewton, Jr. 
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ries of the Southwest.”’ He is on loan 
Clinton Laboratories of the Monsanto 
al Co. at Oak Ridge, Tenn., from the 
sical Co. of Midland, Mich. 


dust 
the 

mic 
pw Cher 









AIBE MEETING FEATURES 
INSTRUMENTATION 
Numerous technical. papers on measure- 
nt and automatic-control subjects were 
.gonted during the Winter Technical Meet- 
of the American Institute of Electrical 
gineers held in New York, January 27 
gj, The technical program comprising 
_ enty-six sessions and sixteen conferences 
de «the largest in the history of the Insti- 
» Copies of papers may be ordered by 
' ind.) from the AIEE Order Dep't, 33 West 
rested MMB, st. New York 18, N. Y., at prices indi- 
tion lg, (To members of the AIEE, prices are 
e-half those indicated.) In ordering, please 
sntion the serial number. A partial list of 
» measurement and control papers fol- 


is: 
1-14. “An Integrated Control System for 
reraft D-c Generators” by A. T. McClin- 
, 30 cents. 

41-51, “Automatic Control of Air Switch- 
for Line Sectionalizing and Load Trans- 
"by F. W. Rich and M. S. Kirwen. 40 


: nts. 
» CMBR 17.48, “A 60-cycle Hysteresis Loop Tracer 
r Small Samples of Low Permeability Ma- 
nery, Meal” by D. E. Wiegand and W. W. Han- 
n. 60 cents. 
47-86. “Pulse Echo Measurements on 
H Jephone and Television Facilities’ by L. 
"i, Abraham, A. W. Lebert, J. B. Maggio 
li J. T. Schott. 40 cents. 
mae 47-94, “Accuracy of Temperature Mea- 
sate rrement on Coil Surfaces’ by 1. M. Beede 
q 4B. M. Cain. 30 cents. 
47-36, “The Multistaze Rototrol’”’ 
Liwschitz. 40 cents. 
47-64, “Functionalized Resistance 
g Control” by C. B. Stadum, W. E. 
dE. C. Hartwig. 30 cents. 
47-84, “A Magnetic Compass With Cath- 
;, [e-ray Sensing Element” by W. H. Kliever 
ni R. R. Syrdal. 40 cents. 
47-85. “Electronic Null Detectors for Use 
vith Impedance Bridges” by H. W. Lam- 
bn, 30 cents. 
Dev 47-19. “A  Thrustor Lowering Control 
n agggystem for A-c. Crane Hoists” by E. L. 
Spri warz-Kast. 40 cents. 
o 47-47, “Radar Technique in an Industrial 
2-5 ontrol” by W. D. Cockrell. 30 cents. 
ty-fif 47-48. “A Balanced Amplifier Using 
civ@™mlased Saturable Core Reactors” by H. 8S. 
hy rschbaum and E. L. Harder. 50 cents. 
in the Design of 
by R. 


by M. 
Weld- 
Large 


lat 47-22. “Advancements 
yagpong-Seale Indicating Instruments” 
Rowell and N. P. Millar. 40 cents. 
47-23. “Measurement of High Q Cavi- 
es at 10,000 Megacycles” by R. W. Lange. 
) cents. 
47-24. “A Polyphase Thermal Ampere 
emana Meter” by A. J. Petzinger. 40 cents. 
47-38. “Braking Resistors and Control 
br Diesel-Electric Locomotives” by E. F. 
eiser, 30 cents. 
41-39. “A Power Plant Regulating Sys- 
m for Diesel-Electric Locomotives” by 
. B, Lewis. 30 cents. 
47-40, “Developments in Control Systems 
br Diesel-Electric Locomotives” by M. D. 
enshaw. 40 cents. 
47-27, “Automatically Controlled Copper- 
ide Rectifiers for Electroplating and An- 

, Applications” by J. J. Buckley. 30 

nts, 

} 47-56, “Testing Governor Performance on 
~ ectric Power Systems With Improved In- 
i Tuments” by J. E. Allen and W. B. Hess. 

’ cents, 

41-57, “Automatic Control of Hydroelec- 

c Generating Stations” by M. J.- Brown 

dW, A. Derr. 60 cents. 

47-65. “Grounding of Instrument Trans- 
¢ @rmer Secondary Circuits’ AIEE Com- 
uttee Report. 30 cents. 

47-15. “Dimensionless Analysis of Servo- 
echanisms by Electrical Analogy” by G. D. 
cCann and S. W. Herwald. 50 cents. 

‘7-52. “Laboratory Aids for Electrome- 
anical System Development” by G. C. 
twton, Jr. and W. T. White. 30 cents. 

























- INSULATION TESTER 


"MEGGER”* 





i 








electrical. 








IT’S VERSATILE—Used for detecting and diagnosing trouble 
in nearly all types of electrical equipment including: motors, 
generators, transformers, switchboards, appliances, lighting 
circuits, meters and relays 


practically everything 


IT’S EASY TO OPERATE—Simply make connections, turn 


the crank and take a direct reading. It’s as simple to read as a 
voltmeter. Ratings up to 50 megohms, 500 volts. 


IT’S CONVENIENT—Requires no external power supply, no 
adjustments, no batteries or replacement parts. DC test current 
is supplied by a self-contained hand-operated generator—an 
unfailing source, always ready for use. 


IT’S INSURANCE—Insulation testing with a ‘Megger”’ 


Tester is your first 





* Trademark Reg. U. S. Pat. Cit. 


line of defense in electrical preventative 


maintenance .. . your protection against moisture and other 
enemies of electrical insulation ...a must in your struggle for 
uninterrupted electrical service. 





mon sense language just what 








READ THIS BULLETIN . . . Here’s the ABC of the Midget 
“Megger’”’ Insulation Tester, telling. briefly and in com- 


Tester is, how itis used... AND... 
you. Write for your copy of Bulletin 1785 -I today. 


\$ Choma G BIDDLE CO.__| 


the Midget ‘‘Megger”’ 
what it will do for 





ELECTRICAL & SCIENTIFIC INSTRUMENTS 


1316 ARCH STREET © 


PHILADELPHIA 7, PENNA, 





































































































February 1947—Instruments—Page 189 























A BRADLEY 


COPPER OXIDE 
Ma@iidiae 


Coprox Model CO12D4F 


IDEAL FOR AUTOMATIC 
CURRENT CONTROL 


“Coprox” rectifiers may be 
your answer to more effi- 
cient current control. Their 
| varistor characteristics make 
") ~~ them ideal for automatic 
a | current valving, current lim- 
iting, current blocking, as 
well as current measure- 
ment. 
| Bradley rectifiers are de- 
signed to give you trouble- 
free service. Their electri- 
cal characteristics remain 
stable indefinitely. When 
operated within normal rat- 
ing, their life is unlimited. 
Send for curves showing 
current, voltage, resistance 
; and temperature charac- 
teristics of Bradley copper 
oxide rectifiers. 











BRADLEY 


LABORATORIES, INC. 


827 Meadow St 


New Haven 10, Conn 
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In this department we report new literature pertaining to Instrumentation, received { 
manufacturers. We urge readers to request ONLY those bulletins which will be 
them. Use the Postage-free Order Card on page 191. 























rom # 


T Value 





0-48 Laboratory Stirrer. 2-page 8%” x 
11” folder pictures and describes the 
“Eberbach Air Stirrer” which can be 
operated by either air pressure or 
vacuum with speeds regulated by the air 
valve. Eberbach & Son Co., Ann Arbor, 
Mich, 


O-49 Thermal Relay. 8-page 81%” x 11” 
Publication No. 3007X pictures and de- 
scribes the “Model 510 Thermal Relay,” 
obtainable with any specified time de- 
lay. Thomas A. Edison, Inc., Instrument 
Div., West Orange, N. J. 


0-50 Audio-frequency Generator. 4- 
page 8%” X 11” Bulletin No. 35 pictures 
and describes the “Model MR-1000” audio- 
frequency generator with output of 35 
milliwatts at 1000 cps. Televiso Products 
Co., 7466 W. Irving Park Rd., Chicago 
34, Til. 


O-51 Comparison and Limit Bridge. 4- 
page 8%” X11” bulletin pictures and 
describes the “Freed No. 1010” compari- 
son and limit bridge for testing resis- 
tors, capacitors and inductors. Freed 
Transformer Co., Inc., Instruments Div., 
72 Spring St., New York 12, N. Y. 


0-52 Electric Control Devices. 8-page 
8%” X 11” Bulletin 100,000 pictures and 
describes this maker’s line of electric 
control devices, including a-c. and d-c. 
motor starters, speed and voltage regu- 
lators, resistors, ring and plate rheo- 
stats, switches, magnetic contactors, re- 
lays and dimmers. Ward Leonard Elec- 
tric Co., Mount Vernon, N, Y. 


O-53 Micrometers. 8-page 8%” xX 11” 


bulletin pictures and describes’ the 
“Swedish” micrometer with hardened 
and ground lead screw. Swedish Gage 


Co. of America, 8900 Alpine Ave., Detroit 
4, Mich. 


0-54 Optical Flats. 2-page 8%” x 11” 
Bulletin 453 lists maker’s line of optical 
flats, single or double surface, in glass 
or quartz. Acme Scientific Co., 200-214 N. 
Laflin St., Chicago 7, Ill. 


O-55 Solenoids and Rectifiers. 34-page 
8%” X 11” bulletin pictures and describes 
“Ledex” rotary solenoids and rectifiers. 
Includes engineering data, drawings and 








power graphs. George H. Lelang 1, 
118 Webster St., Dayton 2, Ohio | 

O-56 Laboratory Instruments, 9¢-,), 
8%” X 11” supplementary cat 
tures and describes post-war addi 
and improvements to maker's line of |,) 
oratory instruments. W. M. Welch Mi 
Co., 1515 Sedgwick St., Chicag nL 


O-57 Dial-indicating Thermometers, 
page 8%” X 11” Bulletin 500 pictures ay 
describes “Trerice” dial-indicating the 
mometers in 4%” and 6” sizes with 


variety of accessories. H. O. Tre: C 
1420 W. Lafayette Blvd., Detr: 16, Mic} 

O-58 Testing Instruments. 4-pace 3y 
X 11” bulletin with several inserts pic 
tures and describes Brinell testing mq 
chines, universal testing mac! im 
pact testers, and ductility testing ma 
chines. Steel City Testing Laborator 
8843 Livernois Ave., Detroit 4, M 

O-59 Fatigue Testing Machine. 4-pag 
8%” X 11” Bulletin 205 pictures and de 
scribes the “Sonntag Model SF-10R" ro 
tating-beam fatigue testing hin 
which produces a constant bending m 
ment from 0 to 10,000 in.-lbs. on roun 
specimens as large as 1” diam. Baldwi 
Locomotive Works, Philadelphia 42, Ps 

O-60 Polishing Cloths and Abrasiy 
4-page 81%” X 11” Bulletin 202 describe 
“Burrell” polishing cloths and abrasiy 








for preparing metallurgical specimen 
Swatches of cloths are included. Burrel 
Technical Supply Co., 1936 5th Ave., Pitts 
burgh 19, Pa. 

O-61 Noise Suppressor. 8-pazge 6” x9 
Bulletin 910 pictures and describes ‘Typ 
910-A” dynamic noise suppressor for th 
reduction of record scratch and rumbl 
in broadcasting. Technology Instrumen 
Corp., 1058 Main St., Waltham 54, Mass 


O-62 Phase Microscopy. 36-page 6" 
9” booklet is a reprint of an article b 
A. H. Bennett, Helen Jupnik, Harold 0s 
terberg and Oscar W. Richards from 
Transactions of the American Microscopic 
Society, Vol. 65, April 1946. Americal 
Optical Co., Scientific Instrument Div 
Buffalo 15, N. Y. 











MONTGOMERY 


© 





For the utmost in protection of 
thermocouples, keep well stocked 


with Montgomery tubes in all 
sizes for constantly varying con- 
ditions. Wheatstone Corporation 





TUBES 





WHEATSTONE CORPORATION 
2436 Reading Rd., Cincinnati 2, Ohio 


has large factory stocks awaiting 
you, and can give immediate 
shipment. High-refractory Mullite 
— super porcelain — dense —im- 
pervious — rigid — gas tight. 
Check your supply, then mail 
your orders for shipments. 


Tubes to Specidl Specifications 
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mote Indication and Control G A E T E 
os M-page 8%” X 11” Bulletin the R * R 
4i pictures and describes d-c. 2- 
sinusoidal remote indication and 
eo] systems for a variety of remote- 
rol, remote-indicating and remote- 
ling applications. Allis - Chalmers 
Co. 686, Milwaukee 1, Wis. 
















Voltage Controllers. 12-page 814” 
4” Bulletin 150 is a catalog of maker's 
plete line of variable voltage trans- 
ners, automatic voltage regulators 
test instruments. Includes charts of 
ngs, circuit diagrams and dimensional 
wings. Superior Electric Co. 713 
sre] St. Bristol, Conn. 


45 Thermowells. 4-page 8%” xX 11” 
yetin pictures and describes maker's 
of standard test wells. Trinity Equip- 
t and Supply Co., 605 Broad St., New- 
NJ 

).66 Miniature Switch. 4-page 814” xX 
Data Sheet 38 pictures and describes 
p-2RQ4” switch for manual safety 
trol for air presses, punch presses and 
raulic presses, and for other control 
lications. Micro Switch, Div. of First 
ystrial Corp., Freeport, I1l. 


.67 “General Radio Experimenter.” 
page 6” X 9” Vol. 22 No. 4 of this 
ise organ is devoted to articles on the 
spe 726-A Vacuum-tube Voltmeter’ 
the “Type 707-A Cathode-ray Null 
ector.” General Radio Co., 275 Mas- 
© $M nusetts Ave., Cambridge 39, Mass. 


ng )-68 Transformers. 12-page 8%” x TOOLMAKER MICROSCOPE 


catalog pictures and describes mak- 
s line of transformers including power - 
stormers, filter chokes and vibrator for length, coordinate and angle measurements 
nsformers, audio reactors, output 3 

nsformers, etc. Freed Transformer 


























































































































| , 12 Spring St., New York 12, N. Y. direct to .0001” and 1 minute of arc 
D-69 Ultrasonics. 8-page 81%” x 11” = 2 ‘ 
lletin No. 36 tells something about the Widely used to inspect work in progress and finished work 


ence of high-frequency sound waves, 
luding a history of its development 


ia poe ype at of bs —— or To measure form tools, milling tools, drill 
2. Pa es an escripes €@ application o ss . 
“‘BBoiel U-300 and U-500 Ultrasons.” Tele- jigs, templets and gauges, machine parts, 
0 Products Co., 466 W. Irving Park taps and hobs. 
, Chicago 34, Ill. 
)-70 Temperature Controllers. 8-page To perform the various thread measure- 


"xX 11” bulletin pictures and de- 
ibes maker’s line of temperature con- 
llers for use on ovens, tanks, etc., 2 . ‘. 
rling Instrument Co., 253 Springfield An accurate, reliable and durable instrument incorpor- 
e, Newark 3, N. J. ating fine machining and carefully adjusted optical parts. 
D-71 Stopwatches, 6-page 8144” x 11” 
der pictures and describes both wrist P 
i pocket stopwatches in a number of Send for Bulletin 147-14 
pes. Meylan Stopwatch Corp., 264 W. 
h St, New York 18, N. Y. 


D-72 Dilatometer. 6-page 8144” x 11” THE GAERTNER SCIENTIFIC CORP. 


lietin W1803 with inserted charts pic- ‘ P 
es and describes the “Model A-134 1211 Wrightwood Ave., Chicago 14, U.S.A. 


istol- Rockwell Dilatometer” which 
ords temperature-time and tempera- 


a Bristol Co. Here is your LITERATURE and INFORMATION order card 


ments. 








D-73. Electronic Laboratory Instru- 
ts, 32-page 8%” xX 11” Catalog No. 
pictures and describes the “hp” line 
electronic laboratory instruments in- 
ding audio oscillators, audio signal 
te herators, low frequency standards, dis- 
te ion analyzers, vacuum-tube  volt- 

ters, ete. Hewlett-Packard Co., 395 
n- ge Mill Rd., Palo Alto, Calif. 


\t. HBD-74 Reflectometer. 4-page 6” x 9” 

| Metin pictures and describes the 
unter Multipurpose Reflectometer”, a 
ll-type instrument used for reflec- 
hee, color, gloss and transmission mea- 

1s ements. Henry A. Gardner Labora- 
y, Inc. Apparatus Div., 4723 Elm 8t., 
thesda, Md. 


Instruments, 1117 Wolfendale St., Pittsburgh, Pa. (February 1947) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


I also desire further information concerning the following products advertised in 


\ D-75 Ring Spherometer. 4-page 8%” X Ia . 
this issue (Write page number and name of company) 


bulletin pictures and describes the 
404 Ring Spherometer” for measuring 
radius of curvature of concave and 
vex spherical surfaces. Gaertner 
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Saientific Corp., 1201 Wrightwood Ave., 


Chicago 14, Ill 


0-76 Recording Dilatometer. 4-page 
8%” x 11” Bulletin EC-21 pictures and 
describes the “Type 135 Recerding Dila- 
tometer” for automatically measuring 
and recording the thermal expansion of 
metals, glasses, ceramics and plastics. 
Sylvania Electric Products, Inc., Elec- 
tronics Div., 500 5th Ave., New York, 18, 
Mm... 2. 


O-77 Pulsing Drive. 6-page 8%” xX 
11” folder pictures and describes the 
“Yardeny System Pulsing Drive” for the 
accurate control of electric motors. Yard- 
eny Laboratories, Inc., 105 Chambers 8t., 
New York 7, N. Y. 


O-78 “The Bodine Motorgram.” 4-page 
8%” xX 11” Vol. 26 No. 5 of this house 
organ contains an article “Tiny New 
Electronic Circuits,” describing the 
printed circuits used in miniature elee- 
tronic devices. Bodine Electric Co., 2250 
W. Ohio St., Chicago 12, Ill. 


O-79 Autoclaves, 8-page 8%” x 11” 
Bulletin No. 5 pictures and describes mak- 
er’s line of high pressure autoclaves, re- 
actors and accessories fer laboratory and 
pilot plant installations. Autoclave Engi- 
neers, Inc., 3737 Cortland St., Chicago 47, 
Il. 


O-80 Water and Sewage Works In- 
trumentation. 20-page 8%” xX 11” Bule- 


ADVERTISERS’ 


INDEX 


tin 287A pictures, describes and shows 
applications of maker’s instruments for 
the measurement, control and chemical 
treatment of sewage and sludge. Build- 
ers-Providence, Inc., Providence 1, R. L. 


O-81 Flight Hour Meter. 2-page 8%” X 
11” Catalog Sheet Ex-527 pictures and 
describes the “Hobbs” flight hour meter 
for automatically recording the hours 
and minutes of flight in all types of air- 
craft. John W. Hobbs Corp., Springfield, 
Ill. 


O-82 Input Controllers. 2-page 8%” X 
11” Bulletin T-47 pictures and describes 
the “Types 2665-A and 2666-A” automati- 
cally adjusted input controllers for con- 
trol of current input to electric heating 
elements in furnaces, ovens, etc. Auto- 
matic Temperature Control Co., Inc., 34 
E. Logan St., Philadelphia 44, Pa. 


O-83 Performance Meter. 2-page 8%” 
x 11” catalog sheet pictures and de- 
scribes the “Performeter” for indicating 
the performance of motor vehicles. Me- 
tron Instrument Co., Denver 9, Colo. 


O-84 “Blectronics—A New Science for 
a New World.” 32-page 11” X 8%” Book- 
let GED-1028-A is a pictorial story of the 
development of electronics and its appli- 
cations in industry, medicine, communi- 
eations, etc. General Electric Co., Elec- 
tronics Dept., Schenectady, N. Y. 


Palmer Thermometers, Inc. 
Permo, Incorporated . aol 
Philadelphia Thermometer Co. 
Precision Therm. & Inst. Co. 





fee Se Instru- 
Alr + yA de ecto Foxboro 


Express 
American Chain & Cable Co. 
Amthor Testing Instrument Co. 





Inside Back Cover 
Cc. M. 165 van 
instrument Company....172 Standard Electric Time Co. 


Bell Telephone Laboratories. 
Biddle Co., James G. 


Eppley Laboratory, Inc. —....... 
Fischer & Porter Company...... 


Company 
Gaertner Scientific — 191 
General Electric Compan 

113, 117, 163, ame, | = 


Premier Metal Etching Co. 
Pyrometer Instrument Co. _..... . 
Rallway Express Agency 

Rawson Electr. Instr. Co. 

Rubicon Company ........... 

Schauer Machine Company 

Seedbure Equipment Co. 

Shalicross Manufacturing i 
Shore Inst. & Mfg. Co. 

Sola Electric Company... Back Covg 


156 Statham Laboratories 1 
156 Struthers-Dunn, Inc. —...........1 


Tagiiabue Division, C. J.. Por able 
Products Corp. Inside Front Cover 
Telechron. tne. ........................119 





Engineeri 
Linotone Corporation. 


Mansfield 


Dition & Co., Inc., W. C. 
Distifiation Products, Inc. _... 
Electro Products Laboratori . 
Engelhard, Inc., Charles 


Televise Products, Inc. . 
Times _— Corp. 
Topflight T 

Trimount Bane oe. 
Turner Electric Co., 


Waterman Prodvcts Co. 
“= Electrical Instrument 


Wheatstone Corporation mist 
Wheeico Instruments Company . “121 
Wrigley ‘r., Co., W 105 
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Wall-Type 


INDICATOR 
PYROMETER Maan 





233 NJ.R.R. Ave. 





A PRODUCT OF 40 
YEARS OF RESEARCH 








Model W-1 
Switchboard Indicator 


Unskilled help may handle this direct. 
deflection instrument, which needs no 
manual adjustment. Designed {y 
numerous ranges of temperature 


both F. and C. 


Write for descriptive 
Bulletin 400 


Charles Engelhard, Ine, 


Newark 5, N, 











Well groomed, easy-to 
read label product for 
instructions, trade-marks, 
codes, identifying marks, 
etc. Topflight Tape 
Labels apply instantly on 
metal, glass, wood, etc. 





* Write Today, for 
Industrial Samples! 


Topflight Tool Co. 
YORK PA. 
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